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The following compilation was prepared for 
the instruction of non-commissioned officers and 
privates of the Artillery School, where it was in 
successful use as a text-book. Much of the mat- 
ter is taken from Burns' Questions and Answers 
on Artillery, Gibbon's Artillerist's Manual, Heavy 
Artillery Tactics, the Ordnance Manual, and Kings- 
bury's Artillery and Infantry. 

The compiler acknowledges his indebtedness to 
a work on Ordnance and Gunnery, by Captain 
Benton, for a portion of the matter on Bifle 
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The following Beport was made by the Committee ap- 
pointed at a meeting of thd staff of the Artillery School at 
Fort Monroe, Ya., to whom the commanding officer of the 
School had referred this work : 

Your Committee to which has been referred the consid- 
eration of the work of Captain Roberts, proposed as a text- 
book for the Artillery School, beg leaye to submit the fol> 
lowing Report, yiz. : 

The work submitted by Captain Roberts, and entitled 
'* Hand-book of Artillery," embraces sections on the follow- 
ing subjects. 

[For subjects see Table of Contents, page 5.] 

Under each of these heads, except the last, the work 
contains a number of questions and answers. Your Com- 
mittee have carefully examined each of these questions and 
their corresponding answers, and find that the answers have 
been principally drawn from the following sources, viz, : 
Gibbon's Artillerist's Manual, Light and Heavy Artillery 
Tactics, and the Ordnance Manual, all of which works have 
been authorized by the War Department. Wherever the 
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prescribed authorities furnish the means of answering the 
questions, they appear to have been followed as closely as 
possible. 

In the opinion of your Committee, the arrangement of 
the subjects and the selection of the several questions and 
answers have been judicious. The work is one which may 
be advantageously used for reference by the officers, and is 
admirably adapted to the instruction of non-commissioned 
officers and privates of Artillery. 

Your Committee do therefore recommend that it be sub- 
stituted as a text-book in place of '* Burns^ Questions and 
Answers on Artillery/* 

(Signed) I. VOGDES, 

Capt. 1st ARThr. 
(Signed) E. 0. C. ORD, 

Capt. 3d Art't. 
(Signed) J. A. HASKIN, 

BvT. Maj. and Capt. 1st Art't. 

The preceding Beport was adopted, and the Staff recom 
mended this work as a book of instruction at the Artillery 
School, in lieu of "Burns' Questions and Answers on Artil- 
lery." 
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PAETL SECTIOIfL 

ABTILLEBY IN GENERAL. 

1. What is understood by the term artillery? 
Heavy pieces of every description with the im- 
plements and materials necessary for their use. 

2. How many hinds of pieces are employed in 
the land service of the United States f 

Four, viz. : Guns, Howitzers, Columbiads, and 
Mortars. 

3. How are these distinguished? 

According to their use, as Searcoast, Garrison, 
Siege, and Field Artillery. 

4. What metals are used in their construction f 
All heavy pieces, such as those for sea-coast, 

siege, and garrison equipment, are made of iron ; 
and those for field service, of bronze.* 

5. What is hrome for cannon f 

An ALLOT consisting of 90 parts of copper and 
10 of tin, allowing a variation of one part of tin 
more or less. It is commonly called brass, 

* The 8-in. rifled field gtm, lately adopted, la made of itnught 
iron or steel. 
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6. Why is bronze used in preference to iron^ 
for field pieces ? 

This metal, having greater tenacity and strength- 
than iron, the.pieces can be made lighter. 

7. In what respect does iron merit a preference? 
Iron is less expensive than bronze, and is more 

capable of sustaining long-continued firing with 

larger charges ; such pieces are, therefore, better 

calculated for the constant heavy firing of sieges. 

Note. — ^In the sieges in Spain, bronze guns could never 
support a heavier fire than 120 rounds in twenty-four hours, 
and were never used to batter at distances exceeding 80Q 
yards; whereas, with iron guns, three times that numbes 
of rounds were fired with effect, from three times the dia^ 
tance, for several consecutive days, without any other injury 
than the enlargement of their vent9. The comparative 
power of conducting heat in iron and copper being respect-* 
ively as 3.743 to 8.932, taking gold at 10.000, it is evident 
that in practising with iron and bronze pieces of the same 
calibre, it would soon become necessary to reduce the 
charges in the bronze pieces, and, also to increase the time 
between the discharges, to prevent their softening and 
drooping ; while with iron, full charges and rapid firing may 
be kept up. 

8. What additional objection has been urged to 
bronze for cannon ? 

The difficulty of forming a perfect alloy, in con- 
sequence of the difference of fusibility of tin and 
copper. 

9. What iron pieces are used in the land service f 
3-in. (rifled) field gun ; 4i-in. (rifled), 12, 18, 

and 24-pdr. siege and garrison guns; 32 and 
42-pdr. sea-coast guns; 8-in. siege and 24-pdr. 
garrison howitzers; 8 and 10-in. sea-coast howit- 
zers; 8, 10, and 15-in. columbiads; 8 and 10-in. 
siege, and 10 ^nd 13-in. searcoast mortars. 
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10. What are the kinds of bronze pieces in 
use at present ? 

6 »nd 12-pdr. field guns; 12-pdr. mountain 
howitzer; 12, 24, and 32-pdr. field howitzers ; and 
the 24-pdr. Coehorn mortar. 

11. What is a battery ? 

This term is applied to one or more pieces, or 
to the place where they are served. 

12. What regulate the dimensions of a piece f 
Its calibre and the tenacity and elasticity of the 

metals employed in its fabrication. Its thickness 
must be proportioned to the effect developed by 
the powder ; and the length is determined by ex- 
periment, and should not exceed 27 calibres. The 
exterior surface of a cannon is composed of several 
surfaces, more or less inclined to the axis of the 
bore, the forms of which have been determined by 
experiment. 

13. Why is a piece made stronger near the 
breech than towards the muzzle? 

Because the elastic force of the inflamed gun- 
powder is there greatest, constantly diminishing in 
intensity as the space increases in which it acts. 

14. What is the length of apiece ? 

The distance from the rear of the base-ring to 
the face of the piece. 

15. What is the extreme length? 

From the rear of the cascable to the face. 

16. What is the bore of a piece ? 

It includes the part bored out, viz. : the cylin- 
der, the chamber (if there is one), and the conical 
or spherical surface connecting them. 

17. What is understood by the calibre of a 
piece? 
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The diameter of the bore. 

18. How do you ascertain the number of calibres 
in a piece ? 

Divide the length of the cylinder, in inches^ by 
the number of inches in the calibre. 

19. The number of calibres being hnmon^ how 
do you find the length of the cylinder ? 

Multiply the number, of calibres by "the r libre 
in inches. 

20. What is m^ant by the sights of a piece ? 
Artificial marks on the piece for determining 

the line of fire. 

21. How are the sights determined? 

Usually by means of the gunner's level, when 
the trunnions are perfectly horizontal. 

22. What is the line of metal or the naiurai 
line of sight? 

A line drawn from the highest point of the 
base-ring to the highest point of the swell of the 
muzzle, or to the top of the sight, if there be one.* 

23. What is the axis of a piece f 
The central line of the bore. 

24. What is the natural angle of sight 1 
The angle which the natural line of sight makes 

with the axis of the piece. 

25. What is the dIspart of a piece ? 

It is the difierence of the semi-diameter of the 
base-ring and the swell of the muzzle, or the muz- 
zle-band. It is, therefore, the tangent of the 
natural angle of sight to a radius equal to the dis^ 
tance from the rear of the base-ring to the highest 
point of the swell of the muzzle, or the front of the 

* The line of BlgM nearest the axis of the piece Ib the natunA 
line of eight ; the others are artificial tinea of eight. 
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muzzle-band, as the case may be, measured paral> 
lei to the axis. 

26. Give the nomenclature of a piece. 

The CASCABLB is the projection in rear of the 
breech, and is composed of the knob^ the fmk^ and 
the JiUet, 

The BASE OF THE BREECH is E frustum of a 
cone, or a spherical segment forming the rear sur- 
face of the breech. 

The BASE-RING* is a projecting band of metal 
adjoining the base of the breech, and connected with 
the body of the gun by a concave moulding. 

The BREECH is the mass of solid metal behind 
the bottom of the bore, extending to the cascable. 

The REINFORCE is the thickest part of the body 
of the gun, in front of the breech ; if there be more 
than one reinforce, that which is next the breech is 
called the ^rsi reinforce ; the other the second 
reinforce. 

The REINFORCE BAND is at the junction of the 
first and second reinforces. 

The CHASE is the conical part of the gun in 
front of the reinforce. 

The ASTRAGAL AND FILLETS in field guns, and 
the chase ring in other pieces, are the mouldings at 
the fi*ont end of the chase. 

The NECK is the smallest part of the piece in 
front of the astragal or the chase ring. 

The SWELL OF THE MUftzLB is the largest part of 
the gun in fi:ont of the neck. It is terminated by 
the muzzle mouldings, which, in field and siege guns, 

* This has been dispensed \eith in the brass 12'pdr. of the new 
pattern (the Napoleon gun), and in the new model columbiads. All 
projections on the surface of cannon which are not required for the 
flervice of the piece, have been omitted in the late modelB. 

"2 
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consist of the Up daoA fillet. In sea^^^ast guns and 
heavy howitzers and columbiads, there is no fiEet. 
In field and siege howitzers, and in mortars, a mvazU' 
hand takes the place of the 9well of the muzzle,* 

TMTface of the piece is the terminating plaoe 
perpendicular to the axis of the bore. 

The TRUNNIONS are two cylinders at or near the 
centre of gravity of a gwi, by which it is supported 
on its carriage. The axes are in a line perpen- 
dicular to the axis of the bore, and, in our guns 
in the same plane with that axis. 

The RiMBASES are short cylinders uniting the 
trunnions with the body of the gun. The ends of 
the rimbases, or the shouldera of the trunnions, ace 
planes perpendicular to the Axis of the trunnions. 

The BORE of the piece includes all tlie part 
bored out, viz. : the cylinder, the chamber (if 
there is one), and the conical or spherical surface 
connecting them. 

The CHAMBER in howitzers, columbiads, and 
mortars, is the smallest part of the bore, and con- 
tains the charge of powder. In the howitzers and 
columbiads,f the chamber is cylindrical ; and Ib 
united with the large cylinder of the bore by a 
conical surface ; the angles of intersection of this 
conical surface with the cylinders of the bore and 
chamber, are rounded (in profile) by arcs of circles. 
In the 8-in. siege howitzer, the chamber is united 
with the cylinder of the 'bore by a spherical sur- 
face, in order that the shell may, when necessary^ 
be inserted without a sabot. 

The BOTTOM OF THE BORE (to facilitate spong- 
ing) is a plane perpendicular to the axis, united 

* By a late order of the War Department, the atoeU of the muxxie 
Ifi to he omitted in sea-ooaet cannon. 

t The new oolumhiad is made witiioiit a chamher. 
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with the sides (in profile) by an arc of a circle the 
radius of which is one-fourth of the diameter of the 
bore at the bottom. In the columbiads and the 
heavy sea-coast mortars, the bottom of the bore is 
hemispherical* 

The MUZZLE, or mouth of the bore, is chamfered 
to a depth of 0.15 inch to 0.5 inch (varying with 
the size of the bore), in order to prevent abrasion, 
and to facilitate loading. 

The TRUE WINDAGE is the difference between the 
true diameters of the bore and of the ball. 

27. What is the vent f 

The aperture through which fire is commimicated 
to the charge. 

28. What is to be observed in reference to the 
diameter of the vent? 

It should be as small as the use of the priming 
wire and tube will allow. 

29. Why? 

As the velocity of the gases arising from the 
combustion of the powder is extremely great, a 
large amount escapes through the vent, which con- 
tributes nothing to the velocity of the projectile. 
It therefore follows, that the effect produced by a 
given charge will diminish as the diameter of the 
vent increases. Besides, on account of the increase 
of power in the current that escapes from them, 
large vents are more rapidly injured than small 
ones. 

30. What is the diameter of the vent? 
0.2 of an inch in all pieces. 

3 1 . What is the position of the axis of the vent ? 

« In the late models, the bottom of the bore is a eemi'eUipsoid, 
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• 

In the old models it is in a plane passing through 
the axis of the bore, perpendicular to the axis of 
the trunnions. In guns, and in howitzers having 
cylindrical chambers, the vent is placed at an angle 
of 80^ with the axis of the bore, and it enters the 
bore at a distance from the bottom equal to one- 
fourth the diameter of the bore. The vents of co- 
lumbiads and mortars of the model of 1861 are 
in planes parallel to the plane passing through the 
axis of the bore, and perpendicular to that of the 
trunnions, and at a distance from it equal to one 
half the radius of the bore. The vents are perpen- 
dicular to the axis of the bore ; the one on the 
right of the axis is not bored entirely through to 
the bore by one inch. The vent of the field and 
siege pieces of the model of 1861 is at right angles 
to the axis and in the plane passing through it per- 
pendicular to that of the trunnions. 

32. What are the quarter-sights of a piece? 
Divisions marked on the upper quarters of the 

base ring, commencing where it would be inter- 
sected by a plane parallel to the axis of the piece, 
and tangent to the upper surface of the trunnions. 

Note. — ^Not used in our service. 

33. To what use are the quarter-sights applied f 
For giving elevations up to three degrees ; but 

especially fbr pointing a piece at a less elevation 
than the natural angle- of sight. 

34. What is a breech sight ? 

An instrument having a graduated scale of tan- 
gents, by means of which any elevation may be 
given to a piece. 

35. How are the divisions of the tangent scale 
found? 
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By taking the length of the piece, from the rear 
of the base-ring to the swell of the muzzle, meas- 
ured on a line parallel to the axis, and multiplying 
it by the natural tangent of as many degrees as may 
be required ; and then deduct the dispart. Thus, 
for 5° elevation, and the gim supposed to be 5 feet, 
or 60 inches long, multiply .08748, which is the 
natural tangent of 5^^, by 60 ; the product gives 
5.2488 inches ; supposing the dispart to be 1 inch, 
the graduating of the tangent scale will be 4.2488 
inches. 

36.^ With what pieces are breech-sights used ? 

Guns and howitzers. 

37. What is a pendulum hausbb ? 

It is a tangent-scale, the graduations of which 
are the tangents of each quarter of a degree of ele- 
vation, to a radius equal to the distance between 
the muzzle-sight of the piece, and the axis of vibra- 
tion of the hausse, which is one inch in rear of the 
base-ring. At the lower end of the scale is a brass 
bulb filled with lead. The slider which marks the 
divisions on the scale is of thin brass, and is 
clamped at any desired division on the scale by 
means of a screw. The scale passes through a slit 
in a piece of steel, with which it is connected by a 
screw, forming a pivot on which the scale can 
vibrate laterally. This piece of steel terminates in 
pivots, by means of which the pendulum is sup- 
ported on the seat attached to the gun, and is at 
liberty to vibrate in the direction of the axis of the 
piece. The seat is of metal, and is fastened to the 
base of the breech by screws, so that the centres 
of the steel pivots of vibration shall be at a distance 
2* 
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from the axis of the piece equal to the radius of the 
base-ring. 

A MUZZLE-SIGHT of iroii is screwed into the swell 
of the muzzle of guns, or into the middle of. the 
muzzle-ring of howitzers. The height of this sight 
is equal to the dispart of the piece, so that a line 
joining the muzzle-sight an^ the pivot of the tan- 
gent-scale is parallel to the axis of the piece. 

38. What is a gunner's-level, or gunner's per- 
pendicular f 

An instrument made of sheet-brass ; the lower 
part is cut in the form of a crescent, the^ points 
of which are made of steel ; a small spirit-level is 
fastened to one side of the plate, parallel to the line 
joining the points of the crescent, and a slider is 
fastened to the same side of the plate, perpendicular 
to the axis of the level. 

39. What is it used for ? * 

To mark the points of sight on pieces. 

40. What is a plummet ? 

A simple line and hoh for pointing mortars. 

41. What is a gunner's quadrant ? 

It is a graduated quarter of a circle of sheet- 
brass of 6 inches radius, attached to a brass rule 
22 inches long. It has an arm carrying a spirit 
level at its middle, and a vernier at its movable 
end. To get a required elevation, the vernier is 
fixed at the indicated degree, the brass rule is then 
inserted in the bore parallel to the axis of the 
piece ; the gun is then elevated or depressed until 
the level is horizontal. 

There is another graduated quadrant of wood, 
of 6 inches radius, attached to a rule 23.5 inches 
long. It has a plumb-line and boh, which are car- 
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ried, when not in use, in a hole in the end of the 
rule, covered by a brass plate. 

42. What is an elevating arc, and its use ? 

It is an arc attached to the rear part of the cheek 
of a gun-carriage, having its centre in the axis of 
the trunnions ; the arc is graduated into degrees and 
parts of a degree. By placing the axis of the piece 
horizontal, and marking the breech at any one of 
the divisions on the arc, any elevation or depression 
required will be noted by the number of degrees 
below or above this mark. It turns on a pivot 
which admits of the arc, when not in use, being 
placed inside the cheek to which it is attached, 

43. What is the use of the cascable ? 

To facilitate the handling of the piece in mount- 
ing and dismounting it, and moving it when off its 
carriage. 

44. Of what use are the trunnions of a piece ? 

. By means of them the piece is attached to its 
carriage ; and by being placed near the centre of 
gravity, it is easily elevated or depressed. 

45. What are the dolphins of a piece ? 

Two handles*placed upon the piece with their 
centres over the centre of gravity, by which it is 
mounted or dismounted. 

46. Are all pieces provided with dolphins ? 
Only the 12-pdr. brass guns, and the 24 and 

32-pdr. brass howitzers. 

47. What is understood by the preponderance 
of apiece? 

It is the excess of weight of the part in rear of 
the trunnions over that in front ; it is measured by 

* In the heavy Bea-coaat mortars they are replaced hy a cUvia 
attached to a projection on the piece. 
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the lifting force in pounds, which must be applied 
at the rear of the base-ring to balance the piece 
when suspended freely on the axis of the trunnions? 

48. Whi/ is this preponderance given ? 

To prevent the sudden dipping of the muzzle, 
in firing, and violent concussion on the carriage at 
the breech. 

49. What is hushing a piece of artillery ? 

Insertins^ a piece of metal about an inch in di- 
ameter (near the bottom of the bore), through the 
centre of which the vent has been previously drilled. 
It is screwed in. 

50. What kind of metal is used for hushing 
bronze pieces ? 

Pure copper always, which is not so liable to 
run from heat as gun metal. 

51. What is the object of hushing apiece? 

To prevent deterioration of the vent, or provide 
a new one when this has already occurred. 

52. Is all new artillery bushed? 
No, only rifled and bronze pieces. 

53. How are vents replaced ? 

The vent-piece in bronze and rifled pieces is 
tdli:en out, and a new one screwed in. In other 
pieces the vent is filled up by molten zinc, clay 
being placed on the head of a rammer, and pressed 
against the upper surface of the bore, so as to 
close the vent on the interior, and a new one is 
bored two or three inches from the first. 

54. How is artillery rendered unserviceable f 

I. Drive into the vent a jagged and hardened 
dteel spike with a soft point, or a nail without a 

* Heavy pieces of the latest models Lave no " preponderance." 
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head ; break it off flush with the outer surface and 
clinch the point inside by means of the rammer. 

II. Wedge a shot in the bottom of the bore by 
wrapping it with felt, or by means of iron wedges, 
using the rammer or a bar of iron to drive them in. 

III. Cause shells to burst in the bore of bronze 
guns. 

IV. Fire broken shot from them with large 
charges. 

V. Fill the piece with sand over the charge, to 
burst it. 

VI. Fire a piece against another, muzzle to 
muzzle, or the muzzle of one to the chase of the 
other. 

VII. Light a fire under the chase of a bronze 
gim, and, strike on it with a sledge, to bend it. 

VIII. Break off the trunnions of iron guns ; or 
burst them by firing them at a high elevation, with 
heavy charges and fiill of shot, 

55. State how to unspike a piece. 

If the spike is not screwed in or clinched, and 
the bore is not impeded, put in a charge of powder 
•J of the weight of the shot, and ram junk wads 
over it ; laying on the bottom of the bore a slip 
of wood, with a groove on the under side contain- 
ing a strand of quick-match, by which fire is com- 
municated to the charge. In a brass gun, take 
out some of the metal at the upper orifice of the 
vent, and pour sulphuric acid into the groove, and 
let it stand some hours before firing. If this 
method, several times repeated, is not successful, 
unscrew the vent piece if it be a brass gun ; and 
if an iron one, drill out the spike, or drill a new 
vent. 
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56. Explain how to drive out a shot wedged in 
the bore. 

Unscrew the vent piece, if there be one, and 
drive in wedges so as to start the shot forward, 
then ram it back again in order to seize the wedge 
with a hook ; or pour in pcFwder, and fire it after 
replacing the vent piece. In the last resort, bore a 
hole in the bottom of the breech, drive out the 
shot, and stop the hole with a screw. 

Note.— When a shot is jammed in a gun and cannot he 
rammed home to the cartridge^ destroy the charge by pour- 
iDg water down the vent and muzzle until the ingredients 
are dissolved, and cleared out of the bore ; then introduce 
a small quantity of powder through the vent, an4 blow out 
the shot. 

57. Explain how to use a piece which has been 
spiked^ 

Insert one end of a piece of quick-match into 
the cartridge, the other being allowed to project 
from the muzzle. Apply the fire to the quick- 
match and get out of the way. When quick-match 
of sufficient length is not at hand, insert one end in 
the cartridge, the other projecting in front of the 
shot, and throw two or three pinches of powder 
into the bore, after they are rammed home. Place 
another piece of match in the muzzle, one end pro- 
jecting out. The fire is applied without danger. 

58. What is sealing a piece of artillery 1 
Flashing off a small quantity of powder to clean 

out the bore ; about y'y of the shot's weight. The 
practice is discontinued. 

59. How are cannon of the old models in our 
service marked? 

As foUowS) viz. : The numher of the gun and 
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the mUials of ike inspector's name on the face of 
the muzzle, — the numbers in a separate series for 
each kind and calibre at each foundry ; the initial 
letters of the name of the founder^ and of the foun* 
dry, on the end of the right trunnion ; the year of 
fabrication on the end of the left trunnion ; the 
foundry number on the end of the right rimbase, 
above the trunnion; the weight of the piece in 
pounds on the base of the breech ; the letters U. S. 
on the .upper surface of the piece, near the end of 
the reinforce. 

60. How are the new pieces marked? 

As follows, viz. : the number of the gun, the 
initials of the inspector's name, and that of the 
foundry, the year of fabrication, and the weight of 
the piece in pounds on the face of the piece, in a 
circle concentric with the bore, in letters and fig- 
tires at least one inch. long; the numbers, in a 
separate series for each kind and calibre at each 
foundry ; the foundry number, in small figures, on 
the end of the right rimbase, above the trunnion; 
the letters U. S., in large characters, on the upper 
sur&ce of the piece, in rear, but near the trunnions. 

61. W%at marks are used to designate con- 
demned pieces ? 

Pieces rejected on inspection are marked X C 
on the face of the n^uzzle ; if condemned for erro- 
neous dimensions which cannot be remedied, add 
X D ; if by powder proof, X P. 

62- What are the kinds of proof which artillery 
must undergo, before being received into the service ? 

1st. They are gauged as to their several dimen- 
sions, internal and external ; as to justness and po- 
sition of the bore, the chamber, vent, trunnions, &c. 
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2d. They are fired with a regulated charge of 
powder and shot, being afterwards searched to dis- 
cover irregularities or holes produced by the firing. 

3d. By means of engines, an endeavor is made 
to force water through them. 

4th. They are examined internally, by means 
of light reflected from a mirror. 

63. Are brass cannon liable to external injury^ 
caused by service ? 

They are little subject to such injury, except 
from the bending of the trunnions sometimes, after 
long service, or heavy charges. 

Note. — ^Recent experiments at Fort Monroe show that 
brass guns, when rijied^ and fired with large charges and 
heavy shot, expand so much that the projectile does not 
take the grooves. 

64. What are the causes of internal injury ? 
Internal injuries are caused by the action of the 

elastic fluids developed in the combustion of the 
powder, or by the action of the shot in passing out 
of the bore. These effects generally increase with 
the calibre of the piece. 

65. Name the principal injury of the first Jcind. 
The cutting away of the metci of the upper 

surface of the bore over the seat of the shot. 
$6. Name those of the second kind. 
The lodgment of the shot, — a compression of 
the metal on the lower side of the bore, at the seat 
of the shot, which is caused by the pressure of the 
gas in escaping over the top of the shot. There is 
a corresponding burr in front of the lodgment ; and 
the motion thereby given to the shot causes it to 
strike alternately on the top and bottom of the 
bore, producing other enlargements, generally three 
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in number : the first, on the upper side a little in 
advance of the trunnions ; the second, on the lower 
side about the astragal ; the third, in the upper 
part of the muzzle ; it is chiefly from this cause 
that brass guns become unserviceable. Scratches^ 
caused by the fragments of a broken shot, or the 
roughness of an imperfect one. 

67. When is a piece said to be honeycombed ? 
When the surface of the bore is full of small 

holes and cavities. 

68. To what is this due ? 

To the melting and volatilization of a portion 
of the tin in the alloy ; tin being much more fusi- 
ble than copper, 

69. How may the durability of bronze guns be 
increased ? 

By careful use, and by the precautions of in- 
creasing the length of the cartridge, or that of the 
sabot^ or using a wad over the cartridge^ in order to 
change the place of the shot ; by wrapping the shot 
in woollen or other cloth, or in paper, so as to di^ 
minish the windage and the bounding of the shot in 
the bore. In field guns, both bronze and iron, the 
paper cap which is taken off the cartridge should 
always be put over the shot. 

70. To what injuries are iron cannon subject ? 
To the above defects in a less degree than brass, 

except the corrosion of the metal, by which the 
♦ vent is rendered unserviceable from enlargement. 
The principal cause of injury to iron cannon is the 
rusting of the metal, producing a roughness and 
enlargement of the bore, and an increase of any 
cavities or honeycombs which may exist in the 
metal. 

3 
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71. How may you judge of the service of an 
iron gun ? 

Generally by the appearance of the vent. Af- 
ter about 500 rounds the vent becomes enlarged to 
0.3 inch, and should not be used any longer. In 
rifled guns the wear of the vent is about twice as 
great as in smooth bore guns. 

72. What rules are laid down for the preserva- 
tion of artillery. 

Cannon should be placed together, according to 
kind and calibre, on skids of stone, iron, or wood, 
laid on hard ground well rammed and covered 
with a layer of cinders or of some other material 
to prevent vegetation. In case of guns and long 
howitzers, the pieces should rest on the skids in 
front of the base ring and in rear of the astragal, 
the axis inclined at an angle of 4° or 5° with the 
horizon, the muzzle lowest, the trunnions touching 
each other ; or the trunnion of one piece may rest 
on the adjoining piece, so that the axis of the trun- 
nions may be inclined about 45° to the horizon ; 
the muzzle closed with a tompion or plug of dry 
wood, well saturated with oil or grease ; the vent 
down, stopped with a greased wooden plug, or with 
putty or tallow. The pieces may be piled in two 
tiers, with skids placed between uiem exactly over 
those which rest on the ground; the muzzles of 
both tiers in the same direction and their axes pre- 
serving the same inclination. In case of short 
howitzers and mortars, the pieces should stand on 
their muzzles, resting on thick planks, the trunnions 
' touching, the vents stopped. 

73. What additional precautions should be o6* 
served in case of iron pieces ? 
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They should be covered on the exterior with 
a lacker impervious to water; the bore and the 
vent should be greased with a mixture of oil and 
tallow, or of tallow and beeswax melted together 
and boiled to expel the water. The lacker should 
be renewed as often as necessary, and the grease 
at least once a year. The lacker and grease should 
be applied in hot weather. The cannon should be 
frequently inspected, to see that moisture does not 
collect in the bore. 
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PARTI. SECTION n. 

ON GUNS. 

1. WTiai are GxjubI 

Long cannon without chambers. 

2. How are guns denominated ? 

Smooth bore guns by the weight of the'ir re- 
spective shot ; and rifled guns by the diameter of 
the bore in inches. 

3. What are the principal parts of a gun ? 

. The cascable, breech, reinforce, chase and 
muzzle. 

4. What proportion usually exists between the 
length and calibre of a gun ? 

It varies from 15 to 27 calibres. 

5. What is the natural angle of sight in smooth- 
bore siege and garrison guns ? 

One degree and thirty minutes. 

6. What is it in smooth-bore field guns ? 

One degree in all except the new 12-pdr., in 
which it is one degree and six minutes. 

7. Why have sea-coast guns no natural line of 
sight? 

Because the swell of the muzzle is not visible 
when the eye is on a level with the base-ring. 

Note. — ^A natural line of sight may be formed by affixing 
a front sight to the muzzle, or to a projection cast on the 
piece between the trunnions. 



8. Upon what are guns mounted ? 

On field, siege, barbette or casemate carriages. 

9. What projectiles are used with guns ? 
Solid jshot, shells, spherical-case, grape, and can- 
ister. 

10. About what are the weights of the different 
guns ? 

6-pdr., 884 lbs.; brass 12-pdr., 1,757 lbs., 
new pattern 1,220 lbs. ; iron 12-pdr., 3,590 lbs. ; 
18-pdr., 4,913 lbs. ; 24-pdr., 5,790 lbs. ; 32-pdr., 
7,200 lbs. ; 42.pdr., 8,465 lbs. ; 3-in. (rifled) field, 
820 lbs. ; 4^in. (rifled) siege, 3,450 lbs. 

11. Give the entire length of the several guns, 
6-pdr. field guii, 65.6 inches; 12-pdr. field 

gun, 85 inches, new pattern 72.15 inches ; 12-pdr. 
iron gun, 116 inches; 18-pdr., 123.25 inches; 
24-pdr., 124 inches; 32-pdr., 125.2 inches; 42- 
pdr., 129 inches ; 3-in. (rifled) field, 73.3. inches ; 
4i-in. (rifled) siege, 133 inches. 

8* 
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PAETI. SECTION m. 

ON HOWITZERS. 



1. What is a Howitzer 1 

A chambered piece, of larger calibre than a gun 
of like weight, and mounted in a similar manner. 

2. What form of chamber is given to howit- 
zers ? 

That of a cylinder. 

3. How is it united with the large cylinder of 
the bore ? 

By a conical surface, except in the 8-inch siege 
howitzer, where it is united with the cylinder of 
the bore by a spherical surface, in order that the 
shell may-^^when necessary — be inserted without 
a sabot. 

4. What advantages are gained by the emvlov' 
ment of howitzers ? 

They project larger shells than the guns with 
which they are associated, are well adapted for 
ricochet fire, the destruction of field works, break- 
ing down palisades, and setting fire to buildings. 

6. What projectiles are used with howitzers? 

Shells usually, spherical case, canister, grape 
and carcasses. 

6. Give the entire length of the several howit- 
zers. 
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Iron 10-inch, 124.25 inches ; 8-inch sea-coast, 
109 inches ; 8-inch siege (old), 61.5 inches, (new) 
60 inches; 24-pdr. garrison, 69 inches; 32-pdr. 
field, 82 inches ; 24-pdr. field, 71.2 inches ; 12-pdr. 
field, 58.6 inches ; mountain, 12-pdr., 37.21 inchea 

7. What is the weight of a howitzer of each 
kind ? 

10-inch, 9,500 lbs.; 8-inch sea-coast, 5,740 
lbs. ; 8-inch siege and garrison, 2,614 lbs. ; 24-pdr. 
garrison, 1,476 lbs.; 32-pdr. field, 1,920 lbs.; 
24-pdr. field, 1,318 lbs. ; 12-pdr. field, 788 lbs. ; 
12-pdr. mountain, 220 lbs. 

8. What is the natural angle of sight in siege 
and garrison^ and field howitzers ? 

One degree. 

9. What in mountain howitzers ? 
Thirty-seven minutes. 

10. Why have sea^coast howitzers no natural 
line of sight ? 

Because the swell of the muzzle is not visible 
vrhen the eye is on a level with the base ring, 

11. How are howitzers denominated? 

Either by the weight of the solid shot they 
would carry, or by the diameter of the bore in 
inches. 
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PARTI. SECTION IV. 

ON COLUMBIADS. 

1. What is a Columbiad ? 

A gun of much larger calibre than the ordinary 
gun, used for throwing solid shot, shells, spherical 
case, or canister. 

2. What are some of the peculiarities of this 
gun, when mounted in barbette f 

its carriage gives a vertical field of fire from 5° 
depression to 39° elevation ; and a horizontal fi^eld 
of fire of 360°. 

3. Are these pieces chambered 9 

TTiose of the old* pattern have chambers ; but 
tihey are now made without any. 

4. Give the weight of this piece f 

Old pattern, 10-inch, 15,400 lbs.; S-inch, 
9,240 lbs. New pattern, 16-inch, 49,099 lbs. ; 
10-inch, 15,059 lbs. ; 8-inch, 8,465 lbs. 

5. What is the entire length of t^is gun f 

Old pattern, 10-inch, 126 inches ; 8-inch, 124 
inches. New pattern, 16 -inch, 190 inches ; 
10-inch, 136.6 inches; 8-inch, 119.47 inches. 

6. What is the natural angle of sight in this 
piece ? 

Old pattern, 8-inch, 1° 23' ; 10-inch, 1° 21'. 

Note. — The great diJBTerenee between the diameters of 
the reinforce and muzzle, rendering it impracticable to place 
an artificial sight on the muzzle, a prelection is cast on the 
upper side of the columbiad, between the trunnions, as a 
Mat for the front sight. • 

* These are ahOl guns. 
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PARTI. SECTION V. 

ON MORTARS. 

1. What is a Mortar ? 

The shortest piece in service ; the trunnions are 
placed in rear of the vent at the breech ; the bore 
is very large in proportion to the length, and is 
provided with a chamber. 

2. What are the principal advantages obtained 
by the employment of mortars f 

Beaching objects by their vertical fire — such as 
a town, battery, or other place — whose destruction 
or injury cannot be effected by direct or ricochet 
fire; dismounting the enemy's artillery ; setting 
fire to and overthrowing works ; blowing up mag- 
azines ; breaking through the roofs of barracks, 
casemates, <&;c. ; and producing havoc and dis- 
order amongst troops. 

3. What do you mean by vertical fire ? 

That produced by firing tho mortar at a high 
elevation. 

4. What are its advantages ? 

The shell having attained a great elevation, de- 
scends with great force on the object, in conse- 
quence of the constant action of the force of gravity 
on it. 

5. Why are mortars constructed stronger and 
shorter than other pieces ? 
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Because greater resistance is required in con- 
sequence of the high elevation under which they 
are fired; and were they longer, the difficulty 
experienced in loading them would become too 
great. 

6; Why is a mortar constructed with a charaber P 
In consequence of employing various charges, 
some very small, it becomes necessary to use a 
chamber to concentrate the charge as much as 
possible, so that the shell may be acted on by the 
entire expansive force of the powder. 

7. What form of chamber is given to mortars? 
That of a frustum of a cone. The bottom is 

hemispherical in the sea-coast mortar. In siege 
mortars it is a plane sur&ce, the angles of intersec- 
tion being rounded in profile by arcs of circles. 

8. What is this form of chamber called? 
Gomer Chamber. 

9. What is the advantage of the conical over the 
cylindrical chamber ? 

Cylindrical chambers are objectionable, as the 
projectile is frequently broken in consequence of 
the small surface exposed to the action of the 
charge. This defect is obviated by large cham- 
bers, and particularly by those that are conical, ia 
which the charge is expended upon nearly a hemi- 
sphere. 

10. How are mortars designated?^ 

Usually by the diameter of the bore in inches. 

11. How are mortars mounted ? 

On beds of wood or iron. Those for the new 
model mortars are made of wrought iron. 
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12. What is the object of mounting mortars on 
beds in preference to wheel carriages P 

On account of the high elevation at which they 
are usually fired, when the recoil, instead of forcing 
the piece backwards, tends to force it downwards, 
and this tendency becomes so grea;b at the higher 
angles that no wheel-carriage could long sustain 
the shock. 

13. What is the entire length of each mortar ? 

Old model, 13-inch, 53 inches ; 10-inch sea- 
coast, 46 inches ; 10-inch siege, 28 indies ; 8-inch, 
22.5 inches ; coehorn, 16.32 inches. New model, 
13-inch, 54.5 inches; 10-inch sea-coast, 47.5 
inches ; 10-inch siege, 28 inches ; 8-inch, 22 
inches. 

14. What ofre the weights of mortars ? 

Old model, 13-in., 11,500 lbs.; 10-in. sea* 
coast, 5,775 lbs.; 10-in. siege, .1,852 lbs.; 8-in., 
930 lbs. ; coehorn, 164 lbs. New model, 13-in., 
17,120 lbs.; 10-in. searcoast, 7,300 lbs.; 10-in. 
siege, 1,900 lbs. ; 8-in., 1,010 lbs. 

15. What are the weights of the different mor- 
tar beds ? 

8-in. siege, 920 lbs.; 10-in. siege, 1,830 lbs. ; 
coehorn, 132 lbs. 

16. What is the diameter of the bore of the coS' 
horn mortar ? 

5.82 inches. 

17. What is the length of the bore of the differ* 
ent mortars f 

Old model, 13-in., 39 inches ; 10-in. sea-coast, 
35 inches ; 10-in. siege, 20 inches ; 8-in., 16 inches ; 
coehorn, 13.07 inches. New model, 13-in., 85 
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inches ; lO-in. seapcoast, 32.5 inches ; 10-in. siege, 
20.5 inches ; 8-in., 16 inches. 

18. What is the length of the chamber of the 
different mortars ? 

13-in., 13 inches; lO-in. searcoast, 10 inches; 
10-in. siege, 5 inches; 8-in., 4 inches; coehorn, 
4.25 inches. 

19. For what was the eprouvette used? 

For determining the relative strength of gun- 
powder. 

20. To what purpose was a stone mortar ap^ 
plied? 

To throw stones a short distance, from 150 to 
250 yards ; and also 6-pr. shells from 50 to 150 
yards. 

Note. — ^The firing of 6 or 12-pdr. shells from mortars of 
large calibre supersedes the use of the stone mortar. To 
fire these shells from such mortars we employ a strong tub 
or half barrel, provided with two strong rope handles, and 
with two additional bottoms, to the lower of which a block 
of light, dry wood, of the diameter and length of the bore, 
is nailed, the end of the block next the charge being cov- 
ered with sheet iron. The fazes of the shdls are cut, 
driven, uncapped, and the shells placed in tiers in the barrel, 
the fuzes turned down. The last tier is covered over with 
hay, which is rammed to keep the projectile in place. After 
the charge of powder is put in the mortar, and the proper 
elevation and direction given, the barrel or tub, loaded, is 
raised by the • handles, the block wiped clean, and intro- 
duced into the bore and set home. 

« 

21. In what manner were the stones disposed in 
this mortar ? 

They were put into a basket fitted to the bore, 
and placed on a wooden bottom which covers the 
mouth of the chamber. 
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22. What use is made of coehorn mortars ? 

They are fired either from behind entrench- 
ments like .other mortars, or they may accompany 
troops in effecting lodgments in towns and fortified 
places. 

23. What kind of projectiles are thrown, from 
mortars ? 

Shells, fire-balls, and carcasses. 

24. How rapidly may siege mortars he fired? 
At the rate of twelve rounds per hour contin- 
uously ; and in case of need with greater rapidity. 
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PART I. SECTION TI. 

SEA-COAST ARTILLERY. 

' 1. How are Sea-Coast pieces mounted? 

On barbette, casemate, flank casemate, and co- 
lumbiad carriages; and the carriage upon which 
the mortar is mounted — called its bed. These car- 
riages do not subserve the purpose of transporta- 
tion ; the barbette wooden carriage may, however, 
be used for moving its piece for short distances, as 
from one front of the work to another. 

2. What numher and kind of pieces are required 
for the armaments of forts on the seaboard? 

In our service they are prescribed by the War 
Department, according to the character and extent 
of the work. 

3. What disposition should be made of heavy 
and light pieces in a fortification ? 

Heavy pieces should be employed on the sal- 
ients of the work, or for enfilading channels where 
a long range is required ; light pieces, where the 
range is shorter. 
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PART I. SECTION VH. 

SIEaE ABTILLEBY. 

1. How are siege-guns mounted? 

Usually on travelling-carriages, with limbers. 

2. Of what number and kind of pieces is a siege- 
train composed? 

This must altogether depend on circumstances ; 
but the following general principles may be ob* 
served in assigning the proportion of different kinds 
and calibres, and the relative quantity of other sup- 
plies for a train of 100 pieces : 

i 24-pdr., about one-half the whole num- 
GuNs. •< ber, ..... 50 

( 18-pdr. or 12-pdr., one-tenth, . . 10 
Howitzers. 8-in. siege, one-fourth, . 25 

-.^ ( 10-in. sie^e, one-eighth, . . 12 

Mortars, i q. „• ° ' ® ' o 

( D-m. siege, .... o 

^ T^^ (in addition to the 100 ) /. 

CoKHORN Mortars. < pieces f 

Wall Pieces, . . . . . .40 

carriages. 

For 24-pdr. guns, and 8-in. howitzers, one-fifth 

spare, ^0 

For 18-pdr. and 12.pdr. guns, ... 12 

For 10-in. mortars, one sixth spare, . • 21 



40 HAND-BOOK OF ARTILLEET. 

For 8-in mortars, 4 

Mortar-wagons, 1 for each 10-in. mortar and bed, 

and for three 8-in. mortars and beds, . 13 
Wagons for transporting imnlements, intrench- 
ing and miner's tools, hi; < ^atory tools and 
utensils and other stores, each loaded with 
about 2,700 lbs., say, .... 140 
Carts (carrying balls, &c. on the march), . 50 
Park hattery-wagons, fully equipped, . .28 
Park forges, " ... 8 
Sling-carts, large, . • . . . ^5 
Do. hand, 4 

DRAUGHT HORSES. 

For each gun and howitzer, with its carriage, 8 

" Spare gun-carriage, ... 6 

" Mortar wagon, . . . , . " 8 

" Battery wagon, . . * 6 

" Forge, 6 

' Cart, ..... 2 

" Sling-cart, large, .... 2 

' Spare horses, .... 1-1 0th 
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Total, about 1,900 horses. 

projectiles and ammunition. 

" Eound-shot, 800 to each 24 pdr., 1,000 

to each 18 and 12 pdr. 
Grape and canisters strapped, 20 

rounds to each piece. 
Spherical-case strapped, 20 rounds to 

each piece. 
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C Shells, 800 to each 8-in. howitzer 
For Howitzers. •< Canisters strapped, 5 to each. 

( Spher. case strapped, 20 to each 
[ 600 shells to each 10-inch. 
Fob Mortars, i 800 " " S-inch. 

(200 " « Coehorn. 
Gunpowder, in barrels, 500,000 lbs. 
Computing for each 24-pdr. round shot, one-thircj 

the weight of shot. 
" " 18 and 12 pdr. round shot, one 

fourth the weight of shot. 
" " grape, canister, and spherical- 

case, one-sixth the weight of 
shot. 
". " round of howitzer^ 

am'nition, 5 lbs. 
" " round 10-in. mortar 

am'nition, 7 lbs. 
" " round 8-in. mortar 

•am'nition, 3 Ibs.^ 
" " round Coehorn mortar ammu- 

nition, i lb. 

3. JVhat is the best position for guns in order to 
make a breach ? 

On the glacis, within 15 or 16 feet of its crest ; 
but if the foot of the revetment cannot be seen 
from thence, the guns must be placed in the cov- 
ered way, within 15 feet of the counterscarp. 

4. In what manner should the fire of siege-guns 
be conducted in order to form a breach ? 

1st. Make a horizontal section the length of the 
desired breach along the scarp, at one-third its 
height from the bottom of the ditch, and to a depth 
equal to the thickness of the wall. 
4* 



including 
>- charge of 
shell. 
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2d. Make vertical cuts through the wall, not 
farther than ten yards apart, and not exceeding one 
to each piece of ordnance, beginning at the horizon- 
tal section and ascending gradually to the top of the 
wall. 

3d. Fire at the most prominent parts of the 
masonry left standing; beginning always at the 
bottom and gradually approaching the top. 

4th. Fire into the broken mass with howitzers 
until the breach is practicable. 

5. How long would it take to make a breach of 
20 yards in length ? 

Breaches of more than 20 yards in length have 
been opened by way of experiment, and rendered 

Practicable in less than ten hours, by about two 
undred and thirty 24-pdr. balls and forty shells 
in one case, and by three hundred 18-pdr. balls and 
forty shells in another. 

6. How many discharges can an iron gun sus- 
tain? . 

An iron gun should sustain twelve hundred*dis- 
charges, at the rate of twelve an hour ; but what- 
ever may be the rate of fire, it is deemed unsafe 
after that number of discharges.^ As many as 
twenty an hour have been made for sixteen con- 
secutive hours. 

♦ Eecent experiments at Tort Monroe, Va., prove this to be a safe 
estimate of the number of dischai^es an iron gan can sustain, as two 
tiew model 10-in. columbiads have been fired, with chai^os of 14 and 
13 lbs. of powder, nearly ^00 times each. One of these pieces was cast 
hollow and the other solid under the direction of Captain Eodman of 
the Ordnance. In consequence of the action of the elastic force of the 
gases, due to tho combustion of the powder, in enlarging the vent, the 
Dieces have had new vents bored in them some 7 or 3 times. 
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PARTI. SECTION Yin. 

ON FIELD-GUNS AND BATTERIES. 

1. What proportion of artillery should he ah 
lotted to an army in the field? 

The* proportion of artillery to other troops va- 
ries generally between the limits of one and three 
pieces to 1,000 men, according to the strength of 
the army, the character of the troops composing it, 
the strength and character of the enemy, the nature 
of the country which is to be the theatre of the 
\5rar, and the character and objects of the war. 

2. What regulates the selection of the kinds of 
artillery and the proportion of the different kinds in 
the train? 

SimiUr considerations to those specified in the 
foregoing answer. The following principles may 
be observed in ordinary cases : 

3 pieces to U guns, of which 1 1 r J^^J^ 
1,000 me.. \ ^ ,^^.^^ ^,^,.^, 1 1 ;:24or^3Jprs. 

3. What is a field-battery ? 

A certain number of pieces of artillery so 
equipped as to be available for attack or defence, 
and capable of accompanying cavalry or infantry in 
all their movements in the field. 

4. Jffow many pieces are allotted to a field-hat' 
tery? 
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Four guns and two howitzers. 

5. Are all Jield-batteries alike ? 

No ; field-batteries accompanying infantry are 
composed of the heavier, and those accompanying 
cavalry of the lighter pieces, the first manned by 
foot-artillery, and the latter by horse-artillery. 

6. In what respect does a battery of horse artil- 
lery differ from one of foot artillery? 

The main difference consists in the cannoneers 
in a battery of horse-artillery being mounted ; in 
rapid evolutions of foot-artillery they are cc^veyed 
on the carriages. 

7. What is the composition of a field-battery on 
the war establishment? 

KIND OF BATTERY. 12-PR. 6-PR. 

■ 

4 



Guns. \ ^^'P^!^' """^'"^ 

( 6-pars., ** , 

Howitzers ^ 24.pdrs., mounted 2 

HOWITZERS. ;|i2-pdr8., " 



4 



Caissons i "^^^ ^^. ® ^ 

I.AISSONS. ^ p^j, howitzers 4 2 

Travelling Forges 1 1 

Battery Wagon 1 1 



6 C 

12 6 

2 2 



Whole No. of carriages with a battery, 20 14 

(Shot 660 400 

For 4 guns, \ Spher. case 224 820 

(Canisters 112 80 



o 



I 



(Shells.... 168 120 

For 2 howitzers, \ Spher. case 112 160 

( Canisters 42 82 



896 800 



822 812 



^ Total No. rounds with a battery, 1218 1112 



V 
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KIND OF BATTERY. 12-PR. 6-PB. 

Draught Horses U to each carriage, 120 84 
i^RAUOHT noRSES. ^ gpare horscF, 1-12, 10 7 

Total 130 91 

Note. — ^For two 32-pdr. howitzer car- "J Shells ..112 

riages and four caissons, the number of VSpher. case.... 84 
rounds of ammunition is, ) Canisters .14 

Total ."210 

8, What is the composition of a battery of 
mountain howitzers ? 

Howitzers, 6 

Gun-carriages, . . . . . 7 

Ammunition-ohests, . . . .36 

(48 rounds for each howitzer) 
Forge and tools, in 2 chests, . . 1 

Set of carriage-makers' tools in 2 chests, . 1 
Pack saddles and harness, ... 33 
Horses or mules, . . . , .33 

9. What composes the Field-Park ? 

The spare carriages, reserved supplies of am- 
munition, tools, and materials for extensive repairs, 
and for making up ammunition, for the service of 
an army in the field, form the Field-Park, to which 
should be attached also the batteries of reserve. 

10. What determines the quantity of such sup- 
plies ? 

It must depend in a great measure on the par- 
ticular circumstances of the campaign. 

11. How is the ammunition which cannot be 
transported by the batteries carried f 

With the park ; in caissons, or in store-wagons. 

12. I>o any other carriages and stores form part 
of the Field-Park ? 
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Yes ; spare gunrcarriages^ one to each field-battery, 

Travelling Forges. ) /. , 

jy .. iir r one or more of each 

Battery- Wagons^ ) 

Spare spokes, 50 to each battery, ^ 

Spare fellies, 20 to each battery, . 

Spare harness, ) ;,/' ^m store wagons, 

Horse-shoes and nails, ) boxes. J 
Gunpowder, saltpetre, sulphur, charcoal, laboratory 
paper, percussion-caps for small arms, friction pri- 
mers for cannon, stuff for cartridge bags, woollen 
yarn, cotton yam, glue. 

13. Are any other pieces ever used for field ser- 
vice ? 

Yes : sometimes the 18 and 18-pdr. siege gims, 
and the 8-in. siege howitzer. 

14. For what particular service are these differ- 
ent pieces most suitable ? 

The siege pieces for batteries of position ; the 
12-pdr. battery, for following the movements of 
infantry, and the 6-pdr. battery for those of cav- 
alry. 

Note.— These siege pieces should be placed on the weak- 
est points of a line, and on heights which either form a key 
to the position, or from whence the greatest and longest con- 
tinued effect may be produced. 

15. What are the peculiar advantages of Horse 
Artillery ? 

Possessing, from their lighter construction and 
mounted detachments, much greater locomotive 
powers than other field-batteries, they are espe- 
cially adapted for following the rapid evolutions of 
cavalry, for sudden attacks upon particular points, 
and for supporting the advance or covering the re- 
treat of an army. 
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16. How is afield gun mounted? 

Upon a four-wheel carriage, which answers for 
its transportation as well as for its service, similar 
to a siege carriage, but lighter, and the limber 
carrying an ammunition ch^t. 

17. Where should a battery he placed before the 
commencement of an action ? 

As much as possible under cover, by taking ad- 
vantage of banks, hollow-ways, buildings, woods, dec. 

18. Is it advisable to move a battery at once into 
position in the field? 

No ; but if unavoidable, it should be masked as 
much as possible until ordered to open its fire. 

19. How should a battery be masked? 

If practicable, by covering it with cavalry, in 
preference to infantry, as the former does it more 
effectually, and is sooner moved out of the way. 

20. In commencing an action, how should the 
fire of a battery be directed? 

When the enemy is in line, the fire should be 
directed over the whole line, and not upon the real 
points of attack ; but when in column, ready to 
advance, it should be concentrated upon the real 
points of attack. 

21. How should batteries be placed in relation 
to the troops with which they are acting ? 

Upon the flanks of a line, but at such a distance 
as not to impede its movements, and at the same 
time to be unfettered in their own ; the artillery 
may thus represent the faces of a bastion, and the 
line of troops the curtain. 

22. Is the front of a line of troops an advan- 
tageous position for a fieldbattery ? 

On the contrary, it is the worst possible, as 
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offering a double object to the enemy's fire, and 
greatly obstructing the movements of the troops ; 
while a position in rear is nearly as bad, as the fire 
might seriously injure, or at least, greatly disquiet 
them. 

23. In supporting an attack, what precautions 
are necessary ? 

The battery should be carefully kept clear of 
the intended line of march of our own troops, and 
such points occupied as may afford the greatest 
annoyance to the enemy. 

24. How should batteries he disposed with regard 
to the enemy* s troops? 

Generally so as to secure a cross fire on his 
position, and on all the ground over which he moves 
to the attack, endeavoring to take him at all times 
in the direction of his greatest dimensions ; that is, 
obliquely or in flank when in line, and in front when 
formed in columns. Moderate heights, command- 
ing as much as possible the surrounding country, 
should always be taken advantage of, but not such 
as may prevent operations in advance if required. 

25. Is it imperatively necessary to confine posi- 
tions for field-batteries to the flanks of a line? 

When, from particular circumstances, the front 
of the army is too extended, and unavoidably di- 
vided into two lines, it may become necessary to 
place one or more batteries in the centre, if those 
on the flanks are unable to sweep the whole front ; 
but great care must be taken not to impede the 
advance or retreat of the troops when required. 

26.. Should the fire of field-batteries be carried 
on at the same uniform rate ? 

Certainly not ; the destruction of the enemy be- 
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ing the object^ it follows that at distant ranges^ a. 
greater degree of care is required in pointing the 
guns ;* the fire is slow and steady, and increasing 
in rapidity as the enemy advance-s, without how- 
ever impairing its-precision. 

27. Should the fire of ^eld-batteries be carried 
on in salvoes or otherwise ? 

Never in salvoes; but in a regular manner, 
well sustaiaed, and with distinct intervals between 
every round, commencing slowly, and increasing 
in rapidity as the range diminishes. 

28. Js the fire of batteries more ejfficacioiis when 
dispersed than when concentrated? 

The effects of the fire will be in proportion to 
the number of guns brought together, and therefore, 
in order to strike a decisive blow, this should at 
once be done. 

29. What projectiles are used with field guns f 
Solid shot, spherical case, and cai)ister. 

30. At what distance from the enemy should 
the several kinds of projectiles be employed with field 
battery pieces ? 

Solid shot from 350 yards and upwards ; spheri- 
cal case from 600 up to 1000 yards, although it 
may be used within the first range ; and canister 
within 350 yards, or up to 400 against extended 
formations, 

31. What number of rounds can be fired from 
a field gun in one minute? 

Two solid shot or spherical case, or three of 
canister. 

32. Why are more rounds of canister fired in a 
minute than of solid shot or spherical case ? 

Because the latter are fired at greater distances 
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than canister, and require the piece to be carefuUj 
mmed, thus requiring more time. 

33. What is the smallest number of guns thai 
may with safety he employed in the face of an 
enemy ? 

Never less than two, in order to secure a con- 
tinuous fire and mutual support. 

34. Is the practice of employing field-batteries 
against those of the enemy recommended? 

Only under peculiar circumstances ; as for in- 
stance, when his troops are well covered and his 
guns exposed, or their fire very destructive. 

Their fire should be directed principally against 
columns of attack, and masses, or upon positions 
which are intended to be carried. 

35. In what time could a battery come into action 
in the field? 

It could come into action and fire one round in 
25 seconds, timing from the order " action front," 
to the discharge of one piece. 

36. Suppose cavalry to be advancing to attack 
infantry, and first observed at the distance of a 
mile, parsing over the first half mile at a trot ; 
the next quarter of a mile at the manoeuvring gal- 
lop, and the remaining distance at an increased gal- 
/c^, terminating with the charge ; occupying alto- 
gether about six minutes : during the last 1500 
yards of their advance how many rounds per piece 
might a battery fire in that time ? 

Eleven rounds with effect, thus : 

From 1500 to 650 yards 8' 82' — spherical-case.. .7 

" 650 to 850 0' 48'— solid shot 2 

" 850 to close quarters 0' 84' — canister •...••.2 

37. What number of rounds could a battery 
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fire against infantry, supposing them to pass ovejc 
1500 yards in about 16J minutes ? 
Thirty-six rounds with effect, viz. : 



* 



From 1500 to* 650.. ..quick step. ..9' 46' — spher. case 19 

" 650 to 860 " 8' 60"— soUd shot T 

" 860 to 100 " 2' 80'— canister 8 

" 100 to close. ( double quick ) q, .q» o 

quarters. ( and the charge. ) — «»" . • • -« 

38. Should the enemy attempt to force the pas- 
sage of a river, what is the best position for artillery 
to oppose it ? 

Wherever the best cross fire can be obtained 
in order to obstruct and harass him as much as 
possible ; and if he has succeeded in passing over 
any portion of his troops, it should be directed 
against their formation. 

39. When the enemy is making the passage of a 
river in retreat, where should your guns be posted f 

In such a position as to bear upon the batteries 
that cover the retreat, and also upon his bridges. 

40. In forcing the passage of a river what is 
the most advantageous position for artillery ? 

The bridge being generally laid in a re-entering 
angle, batteries shoidd be posted on each side of 
the bridge, and far enough from it to secure a 
cross-fire on the opposite bank. 

41. Should the indiscriminate expenditure of am- 
munition be permitted in the field during action ? 

Upon no account; ammunition should at all 
times be carefully husbanded, particularly at the 
commencement of an action, as the want of it at 
the close may decide the fate of the day ; it should 
also be sparingly used in skirmishes and minor 
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afiairs, especially when at a distance from supplies, 
or in anticipation of a general action. 

42. When should the reserve be employed f 
When a particular point of the line requires 

additional support, a favorable position is to be 
seized, an impression has been made on the line 
by the enemy, a forward or retrograde movement 
is in contemplation, or when a determined attack 
is to be made on him, then the reserve should 
come up and take part in the action ; and it is of 
the utmost importance that this should be done as 
expeditiously as circumstances will permit. 

43. Where should the reserve he placed previous 
to an engagement? 

In rear with the second line, out of the range 
of shot, and as little exposed as circumstances will 
admit, but always in such a position as to have 
ready access to the front or rear. 

44. Should guns he lightly abandoned before an 
enemy ? 

Never until the very last extremity. An 
artillery-man must never forget that his gun is his 
proper arm ; that here lies his strength ; that here 
is his post of honor and of duty ; also, that the 
LAST DISCHARGES are always the most destruc- 
tive, and MAY possibly insure the safety of the 

WHOLE ARMY, Or TURN THE TIDE OF VICTORY IN THEIR 
FAVOR. 

45. What is the position for cavalry when placed 
in support of a battery ? 

On its flank, about the distance of 100 yards, 
and as much concealed as possible. 

46. What is the proper position offeld-batteries 
when infantry squares are attacked by cavalry ? 
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When infantry are formed in squares to resist 
the charge of cavalry, the guns should be placed 
outside at the angles of the squares, the limbers, 
horses, &c., inside. Should the detachments be 
driven from their guns, they will retire into the 
square, after discharging their pieces, and taking 
with them the sponges and other equipments ; the 
moment the enemy has retired, they recommence 
their fire. Supposing the infantry formed in 
echelon of regimental squares, and that the time, 
or small extent of the squares, would not admit of 
the limbers, &c., being placed inside, then the 
wagons and limbers should be brought up with 
their broadsides to the front, so as to occupy, if 
possible, the space between the guns, leaving no 
intervals for the cavalry to cut through : the pro- 
longe or drag ropes might also offer an effectual 
momentary impediment to them, if properly 
stretched and secured. 

5* 
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PART II. SECTION I 

POINTING GUNS AND HOWITZERS. 

1. What is meant hy the term pointing a piece f 
To point a piece, is to give it such a direction 

and elevation, or depression, that the shot may 
strike the object ; and the rule (except in case of 
mortars) is : First give the direction and then the 
elevation, or depression. 

2. When a shot is fired from a piece, by how 
many forces is it acted on ? 

By three. — 1st. The impulsive force of the 
powder, which urges it forward. 

2d. The resistance of the air, which tends to 
stop it. 

3d. The force of gravity, which causes it to 
descend. 

3. Why is it necessary to give a certain degree 
of elevation to apiece? 

Because a shot describes under the action of 
the above forces a curve called a trajectory, which 
is situated below the prolongation of the axis of 
the piece, the extent of its departure from this line 
increasing with the time of flight. Therefore, the 
more distant the object, the greater must be the 
elevation to enable the shot to reach it. 

4. How is the direction given to a gun or howitzer? 
By directing the line of metal upon the object. 
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5. How is the elevation or depression given ? 
The elevation or depressi<<n, which depends 

upon the charge, the distance, and the position of 
the object above or below the battery, must be 
ascertained from tables or by experiment, and the 
proper degree given by means of instruments. 

6. When will the object be struck by merely di- 
recting the line of metal upon it ? 

But in one case, — ^when it is at point-blank dis- 
tance. 

7. How must the line of metal be directed for 
all ranges less than the point-blank range, in order 
to strike it ? 

So as to pass below the object. 

8. Give a simple rule for firing at objects within 
point-blank. 

Add to the point-blank range the difference be- 
tween it and the required range, set the scale to 
the elevation corresponding to this sum, as shown 
by tables of firing. Then aim the gun directly 
at the object; now apply the scale, and observe 
where the visual ray of the scale strikes the ground, 
and having noted this point, aim the gun directly 
at it. 

9. How must the line of metal be directed for 
ranges greater than the point-hlank range, in order 
to strike it ? 

Above it. 

10. When the line of metal passes over the ob- 
ject, what instruments must be employed for giving 
the proper elevation! 

The gunner's quadrant, or the breech-sight. 

11. How is the quadrant used? 

After the direction has been given, the quadrant 



56 HAND-BOOK OF ARTILLEBr. 

is applied, either by its longer branch ,to the face 
of the piece, or this branch is run into the boie 
parallel with the axis, or it may be applied to the 
upper surface of the lock-piece, making the allow- 
ance due to its inclination with the axis of the 
piece, which ought to be previously determined, 
and the elevating screw turned, or the quoin ad- 
justed, until the required degree is indicated. 

12. How is the hreech^ight used? 

It is first set to the elevation corresponding to 
the distance ; it is then applied to the highest point 
of metal on the base-ring, and by the elevating 
screw, or quoin, the notch of the breech-sight, the 
highest point on the swell of the muzzle, and the 
object, are brought in the same line. 

13. Wliat is a line thus determined called? 
An artificial line of sight. 

14. Jn the absence of instruments, how may the 
elevation he given ? 

By placing one or more fingers of the left hand 
upon the base-ring, perpendicular to the axis, and 
using them as a breech-sight. 

Note. — ^In practice, it is well to fire two or three shots to 
determine the range experimentally, as it is afiected by 
divers causes. 

r 

15. Should the line of metal he always directed 
in the vertical plane passing through the ohject? 

No ; as in practice there are circumstances (as, 
for instance, a strong wind blowing across the field 
of fire) which will cause a ball to deviate from this 
plane, it follows that to strike the objeA;, in such a 
case, the line of metal must be directed to its right 
or left ; the gunner judging of the distance by ob- 
serving the striking of the shot. 
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Note. — ^The exceniricity oi k e^herical projectile causes it 
to demote. If the shot be so placed in the bore that its centre 
of gravity be to the right of the axis, the deviation will be to 
the right ; if to the left of the axis, the deviation will be to 
the left ; if placed above, the range will be increased, and 
if below, diminished. The rotation of the. earth on its axis 
is another cause, arising from the fact that points of the 
earth's surface not in the same parallel of latitude have dif- 
ferent rotary velocities, and that a projectile carries with it 
the velocity of the point of departure. It is found that a 
projectile, from this cause, will deviate to the right, in the 
northern hemisphere, no matter in what direction it is fired, 
the distance depending on the latitude of the place, and on 
the range and time of flight. A 12-inch shell of 2Q0 lbs. 
weight, fired under an angle of 45°, and having an initial 
velocity of 900 feet, will deviate 16 to 20 feet to the right 
of the object 

16. Is the line of metal a permanent line under 
all circumstances ? 

No ; in batteries for garrison and sea-coast do- 
fence, where the platforms are fixed, the line of 
metal may be considered as nearly permanent; 
but with siege guns, which are mounted on travel- 
ling carriages, the wheels of which are liable to vary 
in position from unevenness of ground, or unequal 
settling in newly constructed platforms, this line is 
constantly changing. It approximates the higher 
wheel in proportion to the difference of level be- 
tween the wheels ; and hence, to secure the greatest 
accuracy of fire, it must be frequently verified ; the 
old marks, if not found correct, should be erased 
and new ones substituted. 

17. When the notches or sights, which are some- 
times made upon the base-ring and swell of the 
muzzle in field guns, for aiming the piece are used, 
how is the error of direction remedied when the 
wheels are not in the same level? 
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The piece must be aimed more or less to that 
side which corresponds to the higher wheel, accord- 
ing to the inclination. 

18. When the elevation or depression has once 
been ascertained for any given distance, how may the 
firing at that distance he facilitated? 

By noting some point on the elevating screw or 
quoin ; adjusting some fixed measurement from a 
point on the stock to another point on the under 
side of the breech ; or by a chalk mark drawn 
across the face of a trunnion and its corresponding 
cheek. 

19. When firing either within or beyond point- 
blank ra?ige, may remarkable points on the ground 
be taken advantage of in order to furnish an object 
to aim at? 

Yes ; some fixed object may often present itself 
which will serve as a point upon which to direct 
the line of metal. No means should be neglected 
that may tend to secure accuracy of aim ; for the 
shot that is thrown away by carelessness in point- 
ing, had better not be thrown at all. 

20. How may precision of fire be secured at 
night? 

When a fixed object is to be fired at by night, 
the piece should be directed during the day, ai;i<i 
two narrow and well-dressed strips*of wood laid on 
the inside of the wheels, and two others outside of 
the trail of a siege carriage, and nailed or screwed 
to the platform. In case of a barbette carriage, the 
traverse wheels should be chocked in the proper 

♦ To prevent Injury to the strips from the recoil, they should he 
nailed at such a distance from the carriage that the space can he 
filled up with a strip that can he removed before firing. 
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position. To preserve the elevation, measure the 
height of the elevating screw above its box, or take 
the measure between a point on the gun, and an- 
other on the stock ; cut a stick to this length and 
adjust the gun on it at each fire. 

21. Should night-firing with guns he limited? 

Yes ; it should be limited to a small number 
of rounds, as it consumes ammunition to little ad- 
vantage. 
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PAETH. SECTION n. 

POINTING MORTARS. 

1. What is the rule for pointing mortars? 
First give the elevation, and then the direction, 

2. JIow is the elevation given ? 

By applying the quadrant to the face of the 
piece, and adjusting the quoin until the required 
number of degrees is indicated. 

3. Are the same means employed for giving mor- 
tars their direction as those which are used with guns 
and howitzers ? 

No ; because mortars are usually masked from 
the object to be struck, by an epaulment or para- 
pet. . 

4. To what are all the methods employed for giv- 
ing the direction to mortars reduced? 

To determining practically two fixed points, 
which shall be in line with the piece and the object, 
and sufficiently near to be readily distinguished 
by the eye. These points being covered by the 
plummet, determine a vertical plane, which, when 
including the line of metal, becomes the plane of 
fire. 

5. What is the simplest manner of directing the 
mortar ? 

By means of pointing-wires. 
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6. Describe this method. 

The two fixed points required are determined 
by planting two wires upon the epaulment, one 
upon its crest, and the other about a yard in ad- 
vance of it, both as nearly as possible in the verti- 
cal plane passing through the centre of the* plat- 
form and the object. The points being thus es- 
tablished, the direction is given to the mortar, by 
causing a plummet held in rear of it, to cover the 
wires and the line of metal. v 

7. In wJiat respects is this method defective ? 
Both in accuracy of aim, and the liability of the 

wires being deranged by the shots of the enemy or 
by other causes. 

8. Give a better method. 

By means of pointing-stakes, by which one of 
the fixed points is established upon the crest of the 
parapet or at the foot of the interior slope, and 
another in rear of the piece. Then by a cord called 
the pointing-cord, stretched between these two 
points, with the plummet suspended from it, a ver- 
tical plane is determined with which the Ime of 
metal is made to coincide. 

9. How are the stakes planted ? 

A stake, a foot or more in length, is driven into 
the crest of the epaulment, as nearly as practicable 
in the vertical plane of fire passing through the 
centre of the platform ; sighting by this stake, an- 
other long one is planted, three or four feet in front 
of it, in line with the object. To this stake the 
cord is temporarily attached, and stretched by the 
first stake, just grazing it, to a point on the ground, 
one yard in rear of the platform. At this point a 
third stake is driven. The cord is removed from 
6 
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the second stake, which may now be taken away, 
and permanently attached to the first. 

10. How is the mortar directed? 

The cord is stretched to the rear stake, and aa 
near the muzzle band as possible, with the left 
hand, while the plummet is suspended against it 
with the right ; or the plummet may be attached 
to the cord, just in rear of the mortar. The line 
of metal is then brought into the plane of these 
two lines. 

11. How does it appear that the mortar is thus 
PROPERLY directed? 

Because the cord, the plummet, and the line of 
metal, are evidently in the vertical plane of fire. 

12. What is done in case the shell should strike 
constantly to the right or left of the object? * 

The pointing cord is shifted to some notch on 
the pointing hoard, to the right or left, until the 
shell falls at the desired point. 

13. Describe the pointing board. 

This is a piece of wood one foot long, tvro or 
three inches wide, and one inch thick, having a 
notch cut in the middle of one side, to fit on the 
stake and which is graduated into equal divisions 
from its middle. When not in use, the pointing 
cord may be wound on it. 

14. Describe another mode of planting the point- 
ing-stakes. 

The mortar being placed upon the middle of the 
platform, the gunner mounts upon it, and suspends 
the plummet in fr'ont of the muzzle, covering the 
object. Where the plummet thus suspended cuts 
the crest of the epaulment, the first stake is driven. 
A second stake is then driven in- the same line be» 
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tween the mortar and the epaulment. Tlie point- 
ing cord being attached to the first stake and 
stretched to the 'rear, over the point where the 
plummet touches the top of the mortar, determines 
the point on the ground at which the rear stake is 
driven. The first stake is then removed, and the 
cord attached permanently to the second stake. 

When the object cannot be seen from the mor- 
tar, owing to the interposition of some obstacle, as 
a parapet or a hill, two persons in sight of each 
other, one of whom faces the mortar, and the other 
the object, must by successive changes of position, 
place themselves in the vertical plane of fire, and 
at the points thus determined, stakes must be 
driven, one of which will serve as the object. 

15. How may precision of fire be secured at 
night with mortars ^ 

The direction is preserved by nailing or screw- 
ing two boards to the platform outside of the 
cheeks ; the elevation is marked on the quoin, or 
the quoin may be nailed in the proper position, or 
a cleat may be nailed to the bolster. 
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PART ffl. 

CHARGES. 

1. What is the charge of a piece of artillery ? 
The powder with which it is loaded. 

2. What is the ordinary service charge of powder 
for heavy guns ? 

One-fourth the weight of the shot. 

3. What is it for firing double shot? 
One-sixth the weight of one shot. 

4. What is the breaching charge ? 
One-third the weight of the shot, 

5. What kind of charges are used in hot shot 
firing ? 

Small charges from one-fourth to one-sixth the 
weight of the ball. 

6. For what reason ? 

Because balls fired with small velocities split the 
wood in a manner which is favorable to its burn- 
ing ; with a great velocity the hole closes, the ball 
sinks deep, and, deprived of air, chars without set- 
ting fire to the surrounding wood. 

7. To what depth should hot shot penetrate ? 
Not deeper than ten or twelve inches. 

8. In ricochet firing, what kind of charges are 
used? 

Light charges generally ; varying from two- 
thirds to one-eighth of the ordinary charge. 
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9. In what manner are the charges of mortars 
regulated? 

The charges vary with the elevation ; or if the 
elevation be fixed at any particular angle, they 
must be determined by the range. 

10. What are the charges for field guns and 
field howitzers ? 

See Table, page 66. 

11. What are the charges for heavy guns^co^ 
lumbiads, and howitzers ? 

See Table, page 66. 

12. What are the greatest charges of the sea- 
coast, siege, and coehorn mortars ? 

See Table, page 66. 

13. What charge is used for projecting fire balls 
from mortars? 

One twenty-fifth the weight of the ball. 

6* 
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Charges for Field Guns and Field Howitzkrs. 



KIND. 


FOR 0UN8. 


FOR H0WITZBB3. 


1 


1 


1 

CO 


i 




1 ! 

a • 

t 
Ibe. 

• •• 

0.6 


Fop shot 


lbs. 
2.5 
2.5 
2.0 
2.0 


lbs. 
1.25 
1.26 
1. 


lbs. 

... 

3.25 

2.6 

3.25 


lbs. 
•.• 
2.6 
2.0 

2.50 


lbs. 

• »• 

1.25 
1.0 
1. • 


V(%T flnher. case.......... 


For canister 


Fop shells. 

















Charges for Heavy Guns, Columbiads, and 

Howitzers. 



wnna. 


1844. 


E0WITZSS8. 


1 


1 


1 

lbs. 
7. 


1 

lbs. 
6. 


lbs. 
4. 


1 

o 

r-J 


1 


4 

CD 

1 

QQ 

lbs. 
4. 


• 

a 
^ o 

H 


8BA-00AST. , 


10-in. 


a-in. 


lbs. 
9. 


lbs. 

8. 

zrt 


lbs. 
14. 


lbs. 
8. 


lbs. 
2. 


lbs. 
12. 


lbs. 
8. 



Greatest Charges of Sea-coast, Siege, and 
Coehorn Mortars. 



BIA-00A8T. 


SISOB. 


OOEHORN. 


1 




• 

1 


• 

a 


^ 
^ 


lbs. 

ao. 


lbs. 
10. 


lbs. 
4. 


lbs. 
2. 


lbs. 
0.5 



* For the new model 10 and 8-iD. columbiads the chargea are 15 
and 10 lbs. respeotively. 
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PART IV. 

RANGES. 

1. What is meant hy the ranoe of a piece of 
artillery ? 

The distance from the muzzle to the first graze. 

2. How may the range of a projectile he extended 
without increasing the charge of powder ? 

In three modes, viz, : 1st, by raising the piece 
to a higher level ; 2d, by giving its axis greater 
elevation; 3d, by eccentric projectiles, recent ex- 
periments having shown that if the centre of 
gravity be placed directly above the centre of 
figure, the range is greatly increased. 

3. Define point-blank range. 

The distance from the muzzle of the piece to 
that point in a shot's trajectory where it cuts the 
prolongation of the natural line of sight, a second 
time. 

4. In what does the French definition for point- 
blank range differ from ours ? 

It requires that the natural line of sight should 
be horizontal. 

5. Wh^it is the British definition for point- 
blank range ? 

The distance from the muzzle to the first graze 
when the axis of the piece is parallel to the plane 
upon which the carriage stands. 

6. Explain hy a figure^ the position of, andre^ 
lationa existing between the line of sight, the line 
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of fire or axis of the piece, and the trajectory^ and 
also what the point-blank range is. 




ABcFy the line passing through the highest 
points of the base ring and swell of the muzzle, or 
the muzzle band, or the top of the sight if there be 
one, is called the natural line of sight. EPcG is 
the axis of the piece or line of fire ; the curved line 
PgD, described by the projectile, is called the 
trajectory, and is entirely below the line of fire, in 
consequence of the action of the force of gravity 
giving the projectile a downward tendency. The 
point D is called the point blank j and its distance 
from the mouth of the piece, the point-blank range. 

7. Mention some of the causes which vary the 
point-blank range. 

The form of the cannon ; the weight or force 
of the charge ; the diameter and weight of the pro- 
jectile ; and the inclination of the line of sight to 
the horizon. 

8. Why has the form of the cannon an influence 
on the point-blank range ? 

Because as the difference between the diameter 
of the breech and muzzle becomes greater, the angle 
of sight, ^cP= GcF (see fig.) increases, and the 
point blanjc D is removed further off; on the con- 
trary, as the diameters approach to an equality, the 
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point blank approaches the piece. Within a certain 
angl^ or when there is no, angle of sight, as is the 
case with some old howitzers in which the line of 
sight is parallel to the axis of the bore, there will 
be no point blank, as the trajectory will be con- 
stantly below the line of sight. 

9. What influence has the charge on the point- 
blank range ? 

An increase of the charge determines a more 
distant point blank; its diminution produces a 
contrary effect ; but beyond a charge equal to one- 
third the weight of the ball, the increase of range 
is inconsiderable, and the force of the recoil be* 
comes very great. 

10. How do the diameter and weight of the pro- 
jectile affect the range ? 

As the ball increases in size and density, it will 
overcome with more ease the resistance of the air. 

1 1 . Does the incli9iatio7i of the line of sight to the 
horizon have much effect on the point-blank range f 

Only when this inclination is very consider- 
able. For the ordinary inclination, from (f to 
15°, above or below the horizon, the difference 
may be wholly neglected. 

12. What is the effect on the point-blank range 
of firing upwards under a large angle f 

The action of the weight being nearly directly 
opposed to the impulsive force, the trajectory be- 
comes compressed and the point-blank distance di- 
minishes. The contrary effect obtains in firing 
downwards under a similar angle, as the weight 
and the force then act in nearly the same direction. 

13. Why may the poinirblank be considered con- 
stant for the same calibre? 
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The dimensions, charges, and weights of pro- 
jectiles, being constant, and the inclination of^ the 
natural line of sight, except in a very few cases, 
being comprised between 0° and 15 , it follows 
that for the same calibre, the point blank may be 
considered constant, and may serve as a point of 
reference in firing at different distances. 

14. What is the extreme range of a piece of ar- 
tillery ? 

"ITie distance from the piece to where the pro- 
jectile finally rests. 

15. For a given velocity what effect has an in- 
crease of the angle of fire on the range ? 

It increases with the angle of fire up to a cer- 
tain limit, beyond which it diminishes. 

16. What angle gives the greatest range in 

VACUO ? 

Forty-five degrees. 

17. When will this angle give the maximum 
range in practice ? 

Only for feeble charges, and very heavy projec- 
tiles. 

18. How is the angle pf greatest range in prac- 
tice affected hy a change in the velocity and size of 
the projectile ? 

It seems to diminish as the velocity is increased, 
and as the ball is reduced. For the musket the 
angle of maximum range varies from 28° to 30° ; 
and is nearly 42° for mortars. 

' 19. Under what angle is a mortar usually fired ? 

Under the constant angle of 45°, and the charge 
is varied according to the rapge required. 

Note. — ^When mortars are employed in firing on inclined 
planes, up or down hill, should the inclination be consid- 
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• 



erable, the angle of greatest range, instead of being 45% is 
46° + i the angle which the plane makes with the horizon. 
Thus to strike an object derated IS** abore the plane on 
which the mortar rests, the angle of greatest range would 
be 45'' + 7i?=62i°; if the object was depressed 15°, the 
angle would be 45°-7i°=37i°. 

20. What are the advantages of this practice f 
Economy of ammunition ; the recoil being in- 
considerable, the mortar and its bed receive but 
little strain ; the ranges are more uuiform, and the 
effect of a slight error in the angle of fire is less 
than with any other. 

21. Is the mmtar toet fired at any other angle 
than 45° ? 

Yes ; sometimes at 60°. 

KoTE. — ^In this case the range is about one-tenth leas 
than that due to an angle of 46°. 

22. When is the mortar fired under an angle 
of 60° 1 

When the battery is situated very near the ob- 
ject assailed, and it is desired that the shells may 
fall upon the magazines of the besieged. It is evi- 
dent that projectiles the higher they are thrown up 
acquire more velocity in falling, besides striking 
the object more directly and with increased vio- 
lence. 

23. Under what angle were stone-mortars usually 
fired ? 

Under an angle of 60°, and sometimes of 75° ; 
that, in falling from a great height, the stones 
might have the maximum force of percussion. 

24. Under what angle should grenades he thrown 
from mortars ? 

About 33° ; otherwise they will be buried in 
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the earth, and their fragments will not be sufficiently 
destructive. 

25. When a gun or howitzer is aimed with the 
line of metal horizontal, what is the elevation equal 
toi 

The natural angle of sight or dispart. 

26. How is the time of flight for siege m4>rtars 
at an elevation of 45° determined? 

It is nearly equal to the square root of the 
range in feet divided by four. 

KoTX.— The quotient gives the approximate time in 
seeonda. 
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Bakges of Field Gunb and Howitzers, 



KTITD or PIECE. 

* 


Pow- 
der. 


BaU. 


Eleva- 
tion. 


Range 


BXMABKB. 




lbs. 




O 1 


yds. 




6-Poxmder Field Gun. 


1.25 


Shot. 





318 








(( 


1 


647 


P. B. Range. 






cc 


2 


867 








(C 


3 


1138 








C{ 


4 


1256 








(C 


5 


1523 




1.25 


Spb. case. 


1 


600 


Time2Becond8. 






(( 


145 


700 


" 2* " 






ti 


2 


800 


ct 3 (t 






(( 


2 45 


900 


" 3i « 






C( 


3 


1000 


u 3| tt 






•K 


3 16 


1100 


ct 4 tt 






« 


4 


1200 


« 5 '• 


12-Ponnder Field Gun. 


2.5 


Shot. 





347 




Model 1841. 




t( 


1 


662 


P. B. Range. 






(C 


1 30 


786 








IC 


2 


909 








cc 


3 


1269 








ct 


4 


1455 








CI 


5 


1663 




2.5 


Sph. case. 


1 


600 


Time li eec'da. 






u 


145 


700 


" 2k " 






u 


2 


800 


" 2f »' 






it 


2 15 


900 


" 3 " 






u 


2 30 


1000 


" 3i " 






ti 


3 


1100 


<c 4 fi 


• 




u 


830 


1200 


cc 4^ It 


la-Pouhder Field Gun. 


2,5 


Shot. 





325 




Hodell857. 




tt 


1 


620 








tt 


2 


875 








it 


3 


1200 




• 




it 


4 


1320 








it 


6 


1680 




2.5 


Sph. case. 


030 


300 


Time 1 second. 






ti 


1 


575 


u i| tc 






it 


ISO 


633 


ct 2* cc 






it 


2 


730 


cc 3 cc 






it 


8 


060 


cc 4 tc 






ti 


330 


1080 


cc 4^ cc 






(t 


3 45 


1135 


ct 5 cc 


2. 


Shell. 





'300 


Time Of sec'ds. 






u 


OSO 


425 


cc 1. . c 






ti 


1 


616 


ct il cc 






tt 


1 30 


700 


cc 2i " 






u 


2 


787 


IC 2* " 






. «» 


2 30 


925 


'« 3 . «» 






tt 


3 


1080 


cc 4 cc 






ti 


8 45 


1300 


ct 5 cc 
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Ranges of Field Guns and Howitzers— -Cbn/tn«€(f. 



KIND or PIHOa. 


Pow- 
der. 


Ball. 


Elevar 
tion. 


Bange 


UXABKS. 




lbs. 




o • 


yds. 




12-PonDder Field 


1. 


SheU. 





106 




Howitzer. 




u 


1 


630 




1 




u 


2 


640 








a 


8 


847 








u 


4 


975 








u 


6 


1072 


1 


0.76 


Sph. case. 


2 16 


485 


Time 2 secoDdi 






u 


8 16 


716 


44 3 U 






44 


346 


1050 


44 J U 


24-Pounder Field 


2. 


Shell 





205 




Howitzer. 




u 


1 


616 








tt 


2 


703 








4( 


8 


976 








M 


4 


1272 








U 


6 


1322 




2.6 


Bph. case. 


1?0 


600 


Time 2 aecoods. 






4( 


2 


700 


44 2^ - 






tt 


230 


800 


44 3J tt 






u 


2 46 


900 


« 8i « , 






14 


3 16 


1000 


44 4 4* 1 






U 


3 60 


1200 


44 4J U i 


32-Poimder Field 


2.6 


SheU. 





290 




Howitzer. 




a 


1 


631 








u 


2 


779 


1 


1 




tt 


8 


1029 








(4 


4 


1203 








C4 


6 


1504 




8.26 


Sph. case. 


130 


600 


Time 2 secondi. 






M 


2 


700 


tt 2J « 






44 


2 16 


800 


w 3 « 






M 


246 


900 


« ^ « 






M 


8 


1000 


tt ^ « 
« 4} « , 






U 


836 


1100 






44 


846 


1200 


tt 4j « j 


Hoontaiu Howitzer. 


OJ^ 


Shell 





170 


■ 






u 


1 


300 








tt 


2 


892 








« 


280 


600 


Time 2 seconds. 






tt 


8 


637 


1 






tt 


4 


786 


Time 8 seconds.' 






u 


6 


1006 


'1 


0.6 


Sph. case. 





150 


, 






*^ u 


230 


450 


Time 2 seconds. | 






« 


3 


600 








(4 


4 


700 


Time 2| sec'd.. 


L — ■ -.' - 




« 


480 


800 


Time 3 seconds., 
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Ranges op Heavy Artillery. 



[f 



KIND OF PIBOS. 



18-Pdr. Siege and Garri- 
Bon Gun on Barbette 
Carriage. 



24-Fdr. Siege and Garri- 
son Gun on Siege Car- 
riage. 



32-Pdr. Sea-Coast Gun 
on Barbette Carriage. 



42-Pdr. Sea-Coast Gun 
on Barbette Carriage. 



8-in. Siege Howitzer on 
Siege Carriage. 



24-Pdr. Iron Howitzer 
on a Flank Casemate 
Carriage. 



Pow- 
der. 



lbs. 
4.6 



e. 



6. 
8. 



10.6 



2. 

11 
2. 



Ball. 


Eleva- 
tion. 


Range 




e > 


yds. 


Shot 


1 


641 


t( 


130 


800 


u 


2 


960 


u 


8 


1266 


tt 


4 


1450 


w 


6 


1692 


Shot 





412 


tt 


1 


842 


u 


130 


953 


u 


2 


1147 


w 


8 


1417 


u 


4 


1666 


u 


6 


1901 


Shot. 


145 


900 


M 


1 


713 


U 


1 80 


800 


u 


1 86 


900 


M 


2 


1100 


U 


8 


1483 


U 


4 


1684 


U 


5 


1922 


Shot. 


1 


776 


i( 


130 


860 


M 


2 


1010 


M 


8 


1300 


U 


4 


1600 


U 


6 


1956 


45 lb.Shen 





251 


(t 


1 


436 


it 


2 


618 


u 


8 


720 


u 


4 


992 


u 


5 


1241 


« 


12 80 


2280 


17 Ib.Shell 





296 


u 


1 


616 


tt 


6 


1322 


Sph. case. 


2 


600 


*^ u 


6 30 


1050 


u 


830 


880 



BBMABXS. 



Point Blank. 



Point Blank. 



Time fsec'ds. 

" \* 

" 4 
" 5 



Time 2 seconds. 



It 



4 
8 
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Ranges of Heavy Artillery — Continued. 





KIND or PIBOK. 


Pow- 
der. . 


Ball 


Eleva- 
tion. 


Bange 


BBMARKS. 




lbs. 




' 


yds. 




8-in. Sea-Coast Howitzer 


4. 


45 lb. Shell 


1 


405 




on a Barbette Carriage. 




4i 
t4 


2 
3 

4 


652 

875 

1110 








(( 








U 


5 


1300 






0. 


U 


1 


572 








i( 


2 


828 








U 


3 


947 








l( 


4 


1168 








U 


5 


1463 






8. 


(( 


1 


646 








(I 


2 


909 








U 


3 


1190 








(( 


4 


1532 








U 


5 


1800 




10-in. Sea-Coast Howit- 


12. 


90 Ib.Shell 


1 


580 




zer on Barbette Car- 




u 


2 


891 


Time 3 seconds. 


riage. 




(i 


3 


1186 


t( A l( 






It 


3.30 


1300 








u 


4 


1426 


« 5J a 


* 




u 


6 


1650 


(c e «t 


8-incli Columbiad. 


10. 


50 lb.&hell 


1 


681 


Time 1.88 sec'dA 






u 


2 


1108 


*" 3.58 " 






»l 


3 


1400 


« 4.30 ** 






it 


4 


1649 


« 6.41 « 






u 


5 


1783 


" 6.25 •* 






M 


6 


1944 


« 7.56 " 






U 


7 


2061 


« 7.96 " 






tl 


8 


2250 


" 9.12 " 






U 





2454 


" 10.16 " 


A xis of gnn 6 feet above 




tt 


10 


2664 


« 10.91 " 


the horizontal plane. 




tt 


11 


2718 


« 11.3 " 






w 


12 


2908 


« 13. « 






l( 


13 


3060 


« 14.08 " 






tt 


14 


3123 


« 14.25 " 






tt 


15 


3138 


»' 16. " 1 






tt 


20 


3330 


" 18.40 " 






tt 


25 


3474 


"20. "1 






tt 


30 


3873 


« 26. " 






Shot. 


5 


1697 


« 6.20 " 


* 




tt 


15 


3224 


" 14.19 " 
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Ranges of Heavy Artillery — Continued, 



KUTD OF PISCB. 


Pow- 
der. 


Ball. 


Ek'va- 
t on. 


Range 


REIT ARKS. 




Ibfl. 


Shell • 


o 


yds. 




10-ixL Coliimbiad. 


15. 


100 lbs. 


3 


1068 


Time 3.20 sec'ds. 






(( 


6 


1525 


" 5.64 " 


• 




u 


8 


2238 


" 8.10 " 






u 


10 


2720 


" 10.98 " 






u 


12 


2847 


'" n.73 " 






u 


20 


3842 


" 18.92 •♦ 






u 


30 


4836 


« 27.50 •• 






Shot 


16 


3281 


« 14.32 " 






126 lbs. 


30 


5163 


« 27.08 " 




18. 


It 





394 








u 


1 


752 


Axis of gan 16 






It 


2 


1002 


feet above the 






u 


3 


1230 


water. 






It 


4 


1570 








It 


5 


1814 








u 


6 


2037 


Shot ceased to 






tt 


8 


2519 


ricochet on 






It 


10 


2777 


water. 






tt 


15 


3526 




A Tdfl of gnn 6 feet above 




tt 


20 


4020 




the horizontal plane. 




tt 


25 


4304 








tt 


30 


4761 








It 


35 


5433 






20. 


M 


39.15 


6654 






12. 


Shell 


1 


800 




t 




100 lbs. 


2 


1012 








tt 


3 


1184 








ti 


4 


1443 








(1 


6 


1604 






18. 


tt 





448 








u 


1 


747 


Time LO seo'dfl. 






u 


2 


1100 


" 3.2 " 






tt 


3 


1239 


" 3.6 " 






u 


4 


1611 


" 6.2 " 






tt 


6 


1866 


" 6.6 " 






It 


6 


2209 


" 8.6 " 






u 


8 


2489 


" 10.0 ♦* 






tl 


10 


2848 


" 12.9 " 






II 


15 


3200 


•* 16.0 « 






tt 


20 


3885 


" 23.6 " 






tt 


26 


4150 


*♦ 26.9 " 






tl 


30 


4651 


" 34.0 »* 


I 




It 


35 


4828 


« 36.9 ** 



NoTB.— Fire-balls, according to their size, are fired from mortars of corre- 
sponding calibres. With a charge of okb TwtaHTX-FiFiH its weight, the ball 
is thrown 6U0 to 700 yards. 

7* 
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Ranges of Heavy Artillery — Continued. 



KIITD OF PIKOI. 


Pow- 
der. 


Ball. 


Eleva- 
tion. 


Range 


BXMABKS. 




lbs. 


Shell 


• 

o 


yds. 




15 in. Oolombiad. 


40. 


302 lbs. 





273 








u 


1 ^ 


484 








u 


2 • 


812 








u 


3 


1138 








4( 


4 


1310 








M 


5 


1518 








U 


6 


1760 








U 


7 


1948 








315 lbs. 


8 


2194 








u 


9 


2236 


Time 8.87 sec'ds 






M 


10 


2425 


*» 10.0 •* 






H 


12 


2831 


" 12.07 " 






U 


15 


3078 


" 13.72 « 






u 


• 20 


3888 


»* 17.82 " 






u 


25 


4528 


" 22.03 " 






u 


28 


4821 


** 24.18 ** 






u 


30 


5018 


« 26.71 " 




45. 


t( 


25 


4595 


« 23.20 " 




50. 




u 


4680 


" 2^.20 " 


10-in. Sea-Coast Mortar. 


10. 


98-lb. sheU 


45 
45 


4250 


TimeSdsec'ds. 


lO-in. Siege Mortar. 


1. 


90-lb. shell 


300 


Time 6.5 sec'd:. 




1.5 


M 


u 


700 


"12. " 




2. 


(( 


w 


1000 


« 14, 




2.5 


C( 


u 


1300 


"16. " 




3. 


U 


u 


1600 


" 18. " 




3.5 


t( 


u 


1800 


" 19. ^ 


• 


4. 


« 


*f 


2100 


« 21. " 



8-in. Siege Mortar. 



It 



lb. or.. 


10 


i;j 


1 


1 2 


1 3 


1 4 


1 6 



46-lb. shell 


45 


500 


u 


»( 


600 


« 


u 


750 


u 


it 


900 


u 


u 


1000 


u 


u 


1100 


u 


u 


1200 



Time 10 sec'd; 



C( 
(C 

(( 
({ 



11 

12J 
13 
13* 
14 



C( 

(t 



24-Poander Coehorn 
Mortar. 



oz. 


0.5 


1. 


1.5 


1.75 


2. 


2.75 


4. 


6. 


8. 



17-lb. shell 


45 


25 


u 


44 


68 


(( 


44 


104 


u 


44 


143 


M 


44 


165 


« 


44 


260 


tt 


44 


422 


it 


•4 


900 


U 


44 


1200 



RANGES. 
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Ranges with Sea-coast 13-inch Mobtars, 20" elevation. 



Charge. 


Mean time 


Least 


Greatest 


Mean 


of flight. 


range. 


range. 


range. 


lbs. 


Beconds. 


yards. 


yards. 


yards. 


4 


8 . 


840 


877 


869 


6 


9.5 


1209 


1317 


1263 


8 


11.66 


1653 


1840 


1744 


10 


12.50 


2010 


2128 


2066 


12 


14.25 


2369 


2688 


2528 


14 


15.25 


2664 


2780 


2722 



Ranges with 13-inch Mortars, at 45° elevation. 



la-IHCB MORTAB. 


Powder. 


SheU. 


Elevation. 


Range. 




lbs. 
20 


lbs. 
200 


45° 


yards. 
4S25 



Ranges with 13-inch mortars, at 45" elevation. 



Charge. 


Flight. 


Fuze. 


lbs. oz. 


Seconds. 


Inches. lOtlis. 


7 


21.4 


4 2i 


7 8 


22.4 


4 4 


8 


23.2 


4 6 


8 8 


23.8 


* J* 


9 


24.4 


4 H 


9 8 


24.9 


4 9f 


10 


. 25.4 


6 1 


Id S 


25.9 


6 U 

5 2j 


11 


26.8 


11 8 


26.7 


6 H 


12 


27.0 


5 4 


12 8 


27.4 


6 H 


13 


27.7 


6 H 


13 8 


28.0 


6 6 


14 


28.3 


5 6i 


14 8 


28.5 


6 7 


16 


29.0 


6 8 


15 8 


29.1 


6 H 


10 


29.2 


5 8i 


16 8 


29.4 


5 8} 


17 


,29.6 


5 9 


17 8 


29.8 


5 H 


18 


29.8 


6 H 


18 8 


80.0 


e 


19 


30.2 


6 0} 


19 8 


80.3 


6 Oi 


20 

— _ 


80.5 


6 1 



Range. 

yards. 
2190 
2346 
2480 
2600 
2734 
2853 
2958 
8026 
3150 
8246 
8827 
8404 
8470 
3552 
8617 
8681 
3739 
8797 
8849 
8901 
8949 
8997 
4040 
4085 
4123 
4160 
4200 



80 HAND-BOOK OF ARTILLERY. 



PARTY. 

RICOCHET. 

1. What is understood by ricochet pirino ? 
That obtained by firing a piece at very small 

angles of elevation, by which means the projectile 
which falls on ground of ordinary firmness\ at an 
angle not greater than 10°, or upon water at 4° or 
5°, will*make one or more bounds. In this case 
the projectile is said to ricochet. 

2. What is the object of ricochet firing ? 

To enfilade a face of the enemy's work, which 
is efiected by causing a projectile to bound along 
the terreplein of the face with the view of annoying 
his cannoneers, and dismounting his pieces. It is 
employed also. in harassing an enemy, when formed 
or in the act of forming behind a rising ground or 
other obstacle, taking post in a wood, &c. ; arid in 
enfilading a line of troops. 

3. What are the peculiar advantages of this 
fire? 

In being able to reach objects which cannot be 
reached by direct fire, on account of intervening 
obstacles. 

4. In enfilading a face of an enemy* s 'WorJc, 
what is the object to be fired at ? 

Usually some point of the interior crest of the 
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parapet which covers a flank of the terreplein to 
be reached. 

5. What is the point op fall ? 

The point of the terreplein which is first struck 
by the projectile, after having grazed the interior 
crest. 

6. What is the angle of fall ? 

It is the angle made at the point of fall by the 
tangent to the trajectory with a horizontal line in 
the plane of fire. 

7. How does the angle of fall compare with that 

of ELEVATION ? 

It is greater. 

8. Upon what do the charge and elevation de- 
pend ? 

Upon the distance of the object from the bat- 
tery ; upon the difference of level between these 
points ; the distance of the desired point of fall 
from the parapet ; the height of the parapet, &c. 

9. If the embrasure he such that the .object is 
masked^ how is the piece pointed ? 

The direction must be given, as with the mortar, 
by the plummet ; this is held by the person who 
points, in such a manner as to cover both the line 
of metal and the object. The elevation is then 
given by the quadrant. 

10. What is the maximum angle of elevation in 
ricochet firing ? 

Against troops it should seldom exceed 3° 
above the surface of the ground occupied by them. 
Against fortresses, forts, and fortified lines, it va- 
ries from 3° to 9° above the horizontal. 

11. '^^ what distance from the object should the 
ricochet battery be placed ? 
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Never at a greater distance than 600 yards. 

12. In enfilading a worky how should the rico- 
chet firing be conducted F 

The projectile should be made to graze the para- 
pet, while in the descending branch of the trajec- 
tory ; and this must be effected by reguhiting the 
charges and elevating or depressing the piece until 
the shot is seen to fall just over the interior cre^t 
of the parapet. Light charges are generally used, 
varying from two-thirds to one-eighth of the ordi- 
nary charge. 

13. What pieces are best adapted for ricochet 
fire ? 

Those which throw heavy shells ; for, if used to 
enfilade a work, the shells lodge and explode in 
the traverses, and render the guns more liable to 
be dismounted and their detachments put Jiors de 
combat, 

14. What determines the nature of the rico- 
chet? ' 

The angle of fall : it is fixittened when this angle 
does not exceed 4°, and curvated when it is be- 
tween 6° and 10°. In the first of these fires, the 
velocities are great, and in the second small. 

15. What are the charges for a flattened ri- 
cochet /br siege guns at an angle of about 3° ? 

See Table, page 83. 

16. What are the charges for a flattened ri- 
cochet for siege howitzers at an angle of about 
3°? 

See Table, page 83. 

17. What are the charges for a curvated rico- 
chet /or a siege howitzer at an angle of about 10° ] 

See Table, page 83. 
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Chabges fob a Flattened Riooohet fob 

Siege Guns. 



DI8TA1V0B. 


ELBYATIOK. 


CHAKOS. 


660 yards. 
550 " 
440 " 
330 « 


2*^45' 

3° 15' 
3° 35' 


r^ weight of ball. 

1 (( u 



Chasges fob a Flattened Bicochet fob 
Siege Howitzees. 



DIBTANCm 


XLBTATI02T. 


GHASeS. 


550 yards. 
440 " 
830 " 
220 " 


r45' 

2M5' 
2° 15' 
2^46' 


3 lbs. 

2 lbs. 8 oz. 
1 lb. 12 oz. 
1 lb. 2 oz. 



Ohabges fob a Cubtated Bioochbt fob 
Siege Howitzbbs. 



DISXANOB. 


ELSYATION. 


OHASOE. 


BIMABKS. 


650 yds. 
440 " 
380 " 
220 " 


U 

1( 


1 lb. 4 oz. 
1 lb. 1 oz. 

14 oz. 

10 oz. 


The height of the ob- 
ject above the level of 
the battery being sup- 
posed to be 20 feet. 

• 
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PART VI. 

B E G I L. 

1. WTiat is meant by the recoil of a piece of 
artillery ? 

The retrograde motion impressed upou camion 
by the discharge is termed the recoil. 

2. What causes the recoil of a piece ? 

The gas produced by the ignition of the charge 
in the bore, expanding with equal force in every 
direction, finds only two ways of escape (the muz- 
zle and vent) ; the pressure upon these points will 
•, therefore cease, while it will be proportionally in- 
creased upon the parts directly opposite, that is, 
the breech and the lower part of the first reinforce, 
producing in the first case the recoil, and in the 
other, indirectly, the dipping of the muzzle. 

3. How far does a gun usually recoil ? 

This depends entirely upon the nature and in- 
clination of the ground upon which the carriage 
stands, the situation of the trunnions, angle of ele- 
vation, comparative weight of the gun and car- 
riage, and upon the strength of the charge. 

4. What proportion does the velocity of the re. 
coil of a piece hear to that of a hall? 

Inversely as their weights, or masses. 

5. What proportion exists hetween the pressure 
acting upon the part of the bore of a piece directly 
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opposite the vent, and that which occasions the re- 
coil ? 

As the square of the diameter of the vent is to 
the square of that of the shot. 

6 Has the recoil any effect upon the flight of 
the projectile f 

No appreciable effect, the shot being expelled 
fronx the gun before it has recoiled a fraction of 
an inch. 

7. What are the principal inconveniences aris- 
ing from the recoil of guns ? 

The necessity of running up the gun after every 
discharge, and consequent fatigue to the men and 
loss of time ; it also necessitates that a greater 
breadth should be given to the terreplein of a 
work. 

8. What causes the muzzle of a piece of artil- 
lery to dip when fired? 

The sudden pressure of the gas acting upon the 
portion of the first reinforce opposite to the vent, 
causes the piece to strike downwards upon the ele- 
vating screw or quoin, and the reaction to make 
the muzzle dip. 

9. What influence has the position of the axis 
of the trunnions in respect to that of the bore upon 
the recoil ? 

If the axis of the trunnions be below that of 
the piece, the pressure of the breech upon the car- 
riage will increase as the distance between the axes 
increases ; and from this pressure there will arise 
a friction upon the ground which will diminish the 
recoil. On the contrary, if the axis of the trun- 
nions be above that of the piece, the breech will 
have an upward tendency, the recoil will be in- 
8 
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creased, but the carriage, and particularly the axle> 
tree, will be subjected to less strain. Hence, the 
recoil will be transmitted directly to the trunnions, 
if their axis (as in our service) be situated in. the 
same plane with the axis of the piece. The size of 
the trunnions is made proportional to the force of 
the recoil. 

10. Doe8 (he position of the trunnions with ref- 
erence to the centre of gravity of the piece influ- 
ence the recoil ? 

Yes; in cannon fired horizontally, or under 
very small angles, the portion in rear of the trun- 
nions is heavier than that in front ; an arrangement 
which increases the pressure of the trail on the 
groimd so as to diminish the recoil. But in pieces 
fired under large angles, the trunnions are placed 
in rear of the centre of gravity, for the purpose of 
increasing the ease of pointing. 
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PAETVn. 

WINDAGE. 

1. What is meant by windage ? 

The difference between the diameter of the pro- 
jectile and that of the bore. 

2. Is it absolutely necessary to allow windage f 
Yes •in order to make an allowance for a piece 

becoming foul, the expansion of shot by heat, the 
incrustation of rust, and for the tin straps of fixed 
ammunition. 

3. What advantages are derived from reducing 
the windage ? 

An increase in the accuracy of fire ; a more 
extensive range, or an equal range with a smaller 
charge, as there is less loss of gas ; and less injury 
to the surface of the bore. 

4. Why should the bore suffer less injury by a 
diminution of the^ windage ? 

Because in proportion to the decrease of windage 
there will be less space for the reflections of the 
shot along the bore, and consequently less injurious 
power exercised upon it. 

5. What is the loss of velocity by a given wind- 
age proportional to ? 

It is directly as the windage, and inversely as 
the diameter of the bore very nearly. 
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6. What is the loss of velocity/ by the windage of 
the ball ? 



KIND or OUH. 



82-pdr. Sea-Coast. 



24-pdr. Siege. 



12-pdr. 25 calibres 



■\ 



12-pdr. Field, 16 cal- 
ibres 



C-pdr. Field. 



Charge of pow- 
der. 


Initial velocity 
ofbalL 


Without 
windage. 


With 
windage 
of l-40th 

diam. 


lbs. 

4 


feet 
1444 


feet 
1271 


4 
6 


1600 
1890 


1488 
1728 


2 
8 
4 


161T 
1915 
2124 


1444 
1742 
1951 


2 
8 
4 


1528 
1T93 
1992 


1870 
1635 
1884 


1.5 


1734 


1560 



I 



Loss of velocity 

by 

"Windage 

of 

1.40th diam. 



feet 
178 



167 
167 



178 
178 
173 



158 
158 
153 



174 



percent. 
12 



10 
9 



11 
9 

8 



10 
9 

8 



10 



7. What windage is allowed to guns ? 



IRON. 


BKA88. 


Sea-Coast. 


Siege and Garrison. 


Field. 


Field. 

1 


42 


82 


24 


18 


12 


Bifled 
4iin. 


Riflad 
3-in. 


12 


6 ; 


in. 
0.16 


in. 
0.15 


in. 
0.14 


in. 
0.13 


in. 
0.10 


in. 
0.06 


in. 
0.05 


in. 
0.10 


in. i 

1 
0.09 
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8. What windage is allowed to columbiads and 
howitzers ? 



GOLITMBIADS. 


HOWITZSBS. 


IBOK. 


lEOX. . 


BKA63. 


Sea-Coast. 


* 

Siege and 
Garrison. 


Field. 


pp 

|2 


P 


i 


• 

p 
1-1 


1 


1 


1 








Oil 

T-l 


in. 
0.12 


in. 
0.12 


In. 
0.12 


in. 
0.18 


in. 
0.18 


in. 
0.14 


in. 
0.15 


in. 
0.14 


in. 
0.10 


in. 
0.10 



9. What amount of windage is allowed to mor^ 
tars ? 



IROH. 


BRABS. 


Heavy. 


Light. 


Coehorn 24-pdr. 


inches. 
0.13 < 


inches. 
0.13 


inches. 
0.13 


inches. 
0.12 


inches. 
0.14 



♦ Each of the new model Columhlads is allowed a windage of 
0.13 inch ; and the new model 8-in. Siege Howitzer a windage of 
0.12 inch. 

8* 
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PAETVm. 

GUNPOWDEB. 

1. What are the ingredients in gunpowder*? 
Saltpetre, charcoal, and sulphur. 

2. What are the proportions? 

In the United States, 75 to 76 saltpetre, 14 to 

15 charcoal, and 10 sulphur. 

England, 16 Saltpetre, 15 Charcoal, 10 Sulphur. 
France, 15 " 12^ ** 12^ " 

Prussia, 16 " ISi " 11^ " 

3. WTiat is the combustible ingredient? 
Charcoal. 

4. What is the use of the saltpetre P 

It furnishes the oxygen necessary to support a 
rapid combustion, and to change the whole mass 
into gas. 

5. WTiat is the use of sulphur ? 

It adds consistency to the mixture and intensity 
to the flame, besides rendering the powder less lia- 
ble to absorb moisture. 

6. On what does the quality of gunpowder de^- 
pend? 

On the intimate mixture and proper proportions 
and purity of the ingredients. 

7. In what does the manufacture of gunpowder 
consist ? 

In pulverizing the ingredients, incorporation, 
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compression, granulation, drying, glazing, and dust- 
ing. 

8. Explain the method of making gunpowder by 
the pounding mill, 

, The charcoal in small pieces is first placed in 
the mortars, with a quantity of water, and pounded 
for half an hour ; after which the saltpetre and then 
the sulphur, previously pulverized and sifted, are 
put in, and the whole well mixed with the hand ; 
it is then pounded in the mortars, and at the end 
of each hour, the composition is passed from each 
m^ortar inlJb the next. At the sixth or eighth 
change, add half a pint of water ; it is then pounded 
two hours without changing the mortars, in order 
that it may form into cake. It is then partially 
dried, and grained in a graining sieve, or passed 
between wooden rollers. The grains are then sifted 
to separate those which are too coarse and too fine^ 
and also to separate from each other the different 
kinds of grains for cannon, musket, and rijle pow- 
der. It is then glazed in large glazing barrels, 
which make 15 or 20 revolutions in a minute. A 
charge of 500 lbs. is thus treated for about twenty- 
four hours. It is then dried either .in the open air, 
or in a drying house. If in the open air, when the 
sun is too hot, the powder should be covered to 
prevent the loss of sulphur. It is then dusted, by 
being sifted in fine sieves, or through bolting 
cloths. 

9. What other machines besides the pounding 
mill are used in pulverizing and incorporating the 
ingredients of gunpowder ? 

Rolling barrels, and the cylinder or rolling 
mill. 
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10. What advantage is gained by the use of the 

ROLLING BARRELS? 

It lessens the duration and danger of pounding 
in the mortars. After the ingredients are pulver- 
ized and mixed in the rolling barrels, the mixture 
is placed under the pestles of the pounding mill, 
10 per cent, of water is added, and it is beaten for 
three hours only. 

11. Which mill is now generally/ used? 

The CYLINDER MILL, which performs at the same 
time the operations of pulverizing, incorporating, 
and pressing the composition. It consists of two 
cylinders, of marble or cast iron, weighing about 
Jive tons each, rolling in a circular trough of the 
same material, the inner diameter of which is about 
three feet ; a wooden plough follows the cylinders^ 
to bring the powder towards the centre of the 
trough. The cylinders revolve ten times in a min- 
ute, and run from one to three hours on each charge 
of 60 lbs. of composition. 

12. Does powder inflame instantaneously ? 

No ; its Inflammation is gradual and progressive, 
and in a gun the projectile commences to move be- 
fore the whole charge is ignited. 

13. Why- should gunpowder be grained? 

In order to facilitato the transmission of the 
flame. When' the powder is very fine, and in 
large and compact charges, the flame camiot pene- 
trate it, and it burns slowly and in successive layers. 

14. Which burns quickest, the small or large 
grained powder ? 

Before coming to the limit of dust, the smaller 
the grain, the more rapid the combustion, and the 
greater the bursting force of the powder. 
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15. What is the difference between the ignition 
and combustion of large aaid small grained powder f 

With the large grained, the ignition is more 
rapid, but the combustion slower; with small 
grains, the contrary is the case. 

16. Why should the grains be angular ? 
Because they present a greater surface to the 

action of the flame, and therefore burn quicker. 

17. Why should powder be free from dust? 
Because the dust fills up the intervals between 

the grains, and forming a compact mass, retards 
combustion. 

18. To what special purpose are large and smaU 
grained powders applied? 

The large for cannon, and the small for small 
arms. 

19. How is the size of the grain for each kind 
of powder tested? ♦ 

By means of sieves or gauges. 

20. Sow many grains of powder are in 10 grs, 
Troy weight? 

'Cannon, 150; Musket^ 2,000 to 2,500; and 
Rifle, 12,000 to 15,000. 

21. What is the object in glazing powder ? 
Glazed powder does not absorb moisture, or 

break up in transportation, so much as unglazed. 

22. What is the established mode of proving the 
strength of powder in the U* S. ? 

• At least 50 barrels of powder are thoroughly 
nuxed together. One barrel of this is proved by 
firing three rounds from a musket with service 
charge, if it be musket powder ; if cannon powder, 
from an 8-inch columbiad,with 10 lbs., and a solid 
shot of 65 lbs. weight, and 7.88 inches diameter ; if 



94 HAND-BOOK OF ABTILLERT. 

it be mortar powder, from an 8-inch mortar, witb 
1.25 lbs. and a shell 7.88 inches in diameter, 
weighing 47.5 lbs. The general charactei* of the 
grain and its freedom from dust are noted. 

23. How is the initial velocity determined ? 

By the Ballistic Pendulum, or by the Electro- 
Ballistic Machine of Navez, or of Capt. BentoiL 
(See Ord. Manual, p. 249.) 

24. How is the strain upon the gun deterrninedf 
By the pressure piston of Capt. Rodman. (See 

Ord. Manual, p. 251.) 

25. What is understood by the gravimetric 
DENSITY of powder ? 

It is the weight of a given measured quantity. 
It is usually expressed by the weight of a cubic 
foot in ounces. 

26. What should be the specific gravity of gun- 
powder ? 

Not less than 1.75. 

27. What is the hygrometric proof of powder ? 
Samples are placed in shallow tin pans, set in a 

tub, the bottom of which is covered with water ; 
the pans should be about an inch above the water, 
and the tub covered. Good powder will not absorb 
more than 2^ per cent, of moisture in 24 hours. 

28. How can the relative quickness of two kinds 
of powder be determined ? 

By burning a train laid in a circular or other 
groove, which returns into itself, made in a piece 
of hard wood : one-half of the groove being filled 
with each kind of powder, and fire communicated 
at the junction of the two trains, the relative quick- 
ness is readily deduced from observation of the 
point at which the flames meet. 
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29. What are the qualities of good powder ? 

It should be perfectly free from dust, uniform 
in strength and size of grains, angular and irregu- 
lar in form; in color, brownish black, or slate 
color ; so hard as not to be easily crushed by pres- 
sure with the finger ; and should leave no beads or 
foulness when flashed in quantitieJS of 10 grs. on a 
copper plate. It should give the required 'initial 
velocity to the ball, and not more than the maxi- 
mum pressure on the gun, and should absorb but 
little moisture from the air. 

30. What is the expansive velocity^ and pressure 
of ignited powder ? 

The expansive velocity is about 5,000 feet per 
second, and pressure about 2,000 atmospheres. 

31. What is the weight of a cubic inch of pow- 
der f 

About half an ounce; a cubit foot. will there- 
fore weigh about 54 pounds, and 32 cubic inches, 
one pound. 

32. How is government powder packed ? 

In barrels of 100 lbs. each ; the barrels being 
large enough to allow sufficient space for the pow- 
der to move when rolled to prevent its caking. 

33. How are the barrels marked ? 

On both heads (in white oil-colors, the head 
painted black), with the number of the barrel, the 
ruime of the manufacturer, year of fabrication, and 
the kind of powder, — cannon^ mortar^ or musket, — 
the mean initial velocity, and the pressure per 
square inch on the pressure piston. Each time 
the powder is proved, the initial velocity is marked 
below the former proofs, and the date of the trial 
opposite it. 
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34. When .powder is injured by dampness^ can 
it he restored? 

If the water alSsorbed does not exceed 7 per 
cent, it can be by drying. If it has absorbed from 
7 to 12 per cent., after drying it remains porous 
and friable, and is unfit for transportation. In this 
case it is better to work it over, 

35. How is powder stored ? 

In magazines especially constructed for the 
purpose. The barrels are generally placed near 
the sides, three tiers high, or four tiers if neces- 
sary; small skids should be placed on the floor 
and between the several tiers of barrels in order to 
steady them, and chocks should be placed at inter- 
vals on the lower skid, to prevent the rolling of the 
barrels. 

36. How are the different hinds of powder ar- 
ranged ? 

Those barrels of the same kind, place, and date 
of fabrication, &c., are piled together. 

37. Should it be necessary to pile the barrels 
more than four tiers hig^, what is done ? 

The upper tiers are supported by a frame rest- 
ing on the floor, or the barrels may be placed on 
their heads with boards between the tiers. 

38. What is necessary for the preservation of 
the powder ? 

The magazine should be opened and aired in 
clear, dry weather, when the temperature of the air 
outside is lower than that inside. It should not be 
opened in damp weather if it can be avoided. The 
ventilators must be kept free; no shrubbery or 
trees should be allowed to grow so near as to pro- 
tect the building from the sun. 
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39. How may the moisture of a magazine te alh 
sorbed ? 

By chloride of calcium suspended in a b(3x un- 
der the arch, and renewed from time to time. 

40. When the magazine is open, what precau- 
tions should he observed ? 

The sentinel or guard should have no fire-arms, 
and any one who enters it should take off his 
shoes, or put socks over therii. No sword or cane, 
or any thing which might occasion sparks should 
be carried in. 

41. How should powder in barrels be trans- 
ported ? 

The barrels should never be rolled; they 
should be carried in hand-barrows or slings made 
of rope or leather. In wagons, the barrels should 
be packed in straw, and not allowed to rub against 
each other, and the whole covered with thick 
canvas. In transportation by railroad, each barrel 
should be carefully boxed and packed so as to 
avoid all friction. The barrels should have a thick 
tarpaulin under them, and- the cars should have 
springs similar to those of passenger cars. 

42. What precaution should he used to prevent 
powder caking ? 

The barrels should be taken outside the maga- 
zine and rolled on boards. 

43. Where should cartridge hags be filled? 

In the filling room of the laboratory, or a small 
magazine, and not in the general magazine.. 

9 
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PART IX. 
PROJECTILES. 

1. What projectiles are made use of in the ser- 
vice ? 

Solid shot ; shells ; spherical case, or shrapnel ; 
canister; grape; grenades; carcasses; light and 
fire balls. 

2. What is a solid shot ? 

A solid sphere of cast iron, almost exclusively 
appropriated to guns. The gun usually derives its 
denomination from the weight of the shot, as 6-pr., 
12-pr., (fee. 

3. What is a shelly and its use ? 

A hollow sphere of oast-iron, containing pow- 
der, which is ignited by means of a fuze ; when 
fired at troops, it should be prepared to burst over 
their heads, or, if the ground be favorable, to rico- 
chet a little in front, and plunge into the column. 
When fired at works or buildings, it should ex- 
plode after penetration. 

' 4. What is spherical-case^ and what advan- 
tages does it possess P 

It is a shell much thinner than the ordinary 
shell, and filled with leaden bullets and a charge of 
powder sufficient to burst it, which is done hy 
means of a' fuze as with a common shell at any re- 
quired distance. It is thus calculated to extend all 
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the advantages of canister shot, to distances fax 
beyond the reach of that projectile. It is fired 
both from guns and howitzers. 

5. What are canister shot f 

Cylindrical tin cases with iron heads, of calibre 
suitable for different pieces of ordnance, filled with 
cast-kon balls arranged in four tiers, and packed in 
with dry saw-dust ; they are fired at ranges not 
exceeding 400 yards, but their most destructive 
efifects are from 100 to 200 yards. 

6. What are grape shot 9 

A certain number of iron balls, usually nine^ 
put together by means of two cast-iron plates, two 
rings, and one pin and nut. Each plate has on the 
inside three beds for the shot, of a depth equal to 
half the thickness of the plate, and of the form of 
a spherical segment, the curvature of which is the 
same as that of the shot. An iron pin riveted to 
the bottom iron plate, passes ^rough the centre 
and also through the top plate,%here the whole is 
secured by a nut and screw. 

Note. — ^The use of these shot for field pieces has been 
discoDtinaed, canister answering the purpose of these shot. 

7. How were the halls fixed in the old pattern ? 
They were placed in tiers around an iron pin 

attached to an iron tompion at the bottom, and put 
into a canvas bag, and then quilted around with a 
strong cord. 

8. What is a grenade f 

A shell thrown from the hand, or in barrels 
from mortars of large calibre, and ignited as other 
shells by means of a fuze. 

9. How many kinds of grenades are made use 
oft 
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Hand-grenades and rampart-grenades; six- 
pounder spherical-case may be used for the former. 
and shells of any calibre for the latter. 

10. To what purposes are grenades applied? 
They are useful in the defence of works, the 

smaller, thrown by hand into the head of a sap, 
trenches, covered way, or upon the besiegers mount- 
ing a breach ; the larger kinds are rolled over the 
parapet in a trough. 

11. What is a carcass^ and its use? 

It is a spherical shell haying three additional 
holes, of the same dimensions as the fuze hole, 
pierced at- equal distances apart in the upper hernia 
sphere of the shell, and filled with a composition 
which burns with intense power from eight to ten 
minutes, and the flame issuing from the holes sets 
fire to every thing combustible within its reach ; it 
is used in bombardments, setting fire to shipping, 
&c. ; and is projected from cannon like a common 
shell. 

12. Wliat is a substitute for a carcass ? 

Common shells loaded in the following man- 
ner : The bursting charge is placed in the bottom 
of the shell in a flannel bag, over which carcass 
composition is driven until the shell is nearly 
filled ; then insert four or five strands of quick- 
match, which must be secured by driving more 
composition .upon it. These shells, afker burning 
as a carcass, explode. 

13. What is a fire-hall, and its use ? 

It is a projectile of an oval shape, formed of 
sacks of canvas filled with combustible composi- 
tion which emits a bright flame. Its use is to light 
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up the enemy's works, and it is loaded with a shell 
to prevent it from being approached. 

14. What is^i light hall ? 

Light balls are the same as fire balls, except 
that there is no shell in them, as they are used for 
lighting up our own works. 

15. What is a smoke ball? 

A hollow paper sphere similar to a light ball, 
and filled with a composition which en^its a dense, 
nauseous smoke; it is employed to suffocate the 
enemy's miners when at work, or to conceal one's 
own operations ; it burns from twenty-five to thirty 
minutes. 

16. Infield pieces to what ts the projectile at- 
tached? 

To a block of wood called a sabot. 

17. Are the projectile and cartridge ever aU 
tached to the same sahot ? 

Yes, m field guns, and the 12-pdr. field and 
mountain howitzers ; the whole then constitutes a 
round of fixed ammunition, 

18. What is the arrangement in ca^se of the 32 
and Z^pdr, field howitzers f 

The projectile is separate from the charge, and 
the cartridge is attached to a block of wood called 
the cartridge-block, the object of which is to give a 
finish to the cartridge and fill the chamber. 

19. What difference is there in sabots for field 
service ? 

Sabots for shot, and spherical-case for guns, 
have one groove for attaching the cartridge — those 
for gun canisters and for the 12-pdr. howitzer 
shells, spherical-case, and canisters, have two 
grooves. Those for the 32 and 24-pdr. howit- 
9* 
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zers have no grooves ; but are furnished with han- 
dles made of cord, passing through two holes in 
the sabot, and fastened by knots 'on the inside. 

20. How are projectiles for field service yasiened 
to the sabot? 

By straps of sheet-tin, or of strong canvas^ 
when tin or sheet iron cannot be procured. 

21. How many straps are employed^ and how 
are they fastened ? 

For shot, there are two straps crossing at right 
angles, one passing through a slit in the middle of 
the other. For shells, there are four straps sol- 
dered to a ring of tin, or fastened to it by cutting 
four slits in the ring, into which the upper ends of 
the strap are hooked, and turned down on the in- 
side of the ring. The sabots for 32 and 24-pdr. 
field howitzers having no groove, each strap is fas- 
tened by one nail on the side, and two under the 
bottom of the sabot. 

22. What is a cakistkr for field service 1 

It consists of a tin cylinder attached to a sabot 
and filled with cast-iron shot. 

23. How is it made ? 

The cylinder is fastened to the sabot by six or 
eight nails, and a plate of rolled iron is placed at 
the bottom on the sabot. It is closed with a sheet- 
iron cover after being filled, the top of the cylinder 
being cut into strips ^ -an inch long, and turned 
down over the cover. 

24. In case of heavy guns are the shot attached 
to the sabot ? 

They are generally without a sabot 

25. How is it with shells and spherical case f 
Except for the 8-inch siege howitzer, they are all 
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Strapped to sabots made of thick plank, with strips 
of tin, as in caso ^f strapping shot for field service. 

26. How is it with canister for siege and sear 
coast guns ? 

They have no sabot ; the tin is turned over the 
iron bottom. 

27. How is it with canisters for the 8-m. siege 
and sea-coast howitzers ? 

They are attached to sabots in the same way as 
the field-howitzer canisters. The sabot for the siege 
howitzer has a hemispherical bottom and the sea- 
coast a conical one, to suit the connecting surface 
between the cylinder of the bore and the chamber 
in these pieces. 

28. Are sabots used with grape shot ? 
Yes, in the 8-inch sea-coast howitzer. 

29. What is its form^ and how fastened ? 

It is conical ; and may be f|stcned to the lower 
plate with screws, or the pin may be made long 
enough to pass through it ; or else the sabot may 
be inserted into the piece separately from the 
stand of grape. 

30. What is the object of fixing shot or shells 
to wooden bottoms? 

To prevent injury to brass cannon ; and to in^ 
sure the fiize of a shell being retained in or near 
the axis of the piece. 

31. What proportion does the weight of one 
shot bear to that of another ? 

The proportion is, as the cubes of their diam- 
eters. 

32. How is the weight of a cast-iron shot or 
shell determined f 

Multiply the cube of tho diameter of the shot 
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id inches, or *the difference of the cubes of the ex- 
terior and interior diameters of the shell by 0.134 
for the weight in pounds. In case of lead haUs, 
the multiplier is 0.214. 

The cube of the radius in inches of a cast-iroD shoi 
will be Tcry nearly equal to its weight in pounds. 

» 

33. How is the diameter of a cast-iron shot of a 
giveh weight found? 

Divide the weight in pounds by 0.134, and ex- 
tract the cube root of the quotient, which will be 
the diameter in inches. 

34. How is the quantity of powder which a 
shell will contain found ? 

Multiply the cube of the interior diameter of 
the shell in inches, by 0.01744 for the weight of 
powder in pounds. 

Note. — These muHpliers are found as follows : Suppose ' 
W to represent the weight of a body, D its density, V 
its volume, and g the weight of the unit of mass, then 
W=^I)Vg, Now, if a cubic inch of distilled water at the 
standard temperature be taken as the unit of mass, g will be nu- 
merically ^1 pounds. Hence, W=D rff^=0.036201i>F 

IT 

r= 0.036201i)rcP (supposing (/ to be the diameter and the 

body to be spherical)=:0;036201 x 0.5236i)(f'=0.018955jD<?. 
If we now substitute for D the specific gravity of cast-ii*0Q 
shot or shells=7.000, we have 1^=7 x0.018956<f'=O.184<^; 
and if for D we substitute the specific gravity of lead, 
W= 0.2142<i' ; and in case of powder, W= 0.01744<f'. 

For diameters^ weights^ and charges^ see Tables, pages 
114-11'7. 

35. When shot are heated to a white heat^ what 
expansion takes place f 
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36. Do heated shot retain a permanent enlarge- 
ment-? 

Yes ; in case of the 8-in. shot, for example, 
after the first cooling the enlargement is 0.054 in. ; 
and, after the second, 0.099 in. 

37. Are the igniting powers of a hot shot de- 
stroyed by ricochetting upon the water ? 

No ; a shot, properly heated, will ignite wood 
after having struck the water several times. 

38. What is the peculiarity of cartridges for 
hotshot? 

There are two cartridge bags, one being in- 
serted, choke foremost in another of the next higher 
calibre, and the end of the latter folded under. 
. 39. Explain the process of loading with hot shot. 
The piece should be sponged with great care, 
and the worm frequently passed into the bore. As 
a precaution, it is well to insert a wet sponge just 
before putting in the ball. The muzzle is suffi- 
ciently elevated to allow the ball to roll down the 
bore, the cartridge is inserted, the mouth of the 
outer bag foremost, the fold down, and carefully 
pushed home without breaking it ; a dry hay- wad 
is placed upon it, and rammed once ; then a clay 
or wet hay-wad, and rammed twice ; and finally, if 
firing at angles of depression, a wad of clay a half- 
calibre in length, or a wet hay-wad is put on the 
ball. 
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40. May the hall cool in the gun without igniU 
ing the charge ? 

Yes, with proper precaution in loading. The 
piece, however, should be fired with as little delay 
as possible, as the vapor, which arises from the 
action of the hot ball on the water contained in the 
wad, diminishes the strength of the powder. 

41. What means are afforded at the seorhoard 
forts for heating shot ? 

Furnaces for this purpose are erected, whidi 
hold 60 or more shot. 

42. What length of time is required to heat 
them to a red heat f 

The shot being placed and the furnace cold, it 
requires one hour and fifteen minutes ; but after 
the furnace is once heated, a 24-pdr. shot is brought 
to a red heat in twenty-five minutes ; the 32-pdr. 
and 42-pdr. shot require a few minutes longer. 

43. Describe grates for heating shot. 

In siege and other batteries, where there are no 
furnaces, a grate is used. It consists of four bars 
1.75 inches square, three feet long, placed four 
inches apart on three iron stands, with legs one foot 
in height. It is placed in an excavation one foot in 
depth, of the width of the grate, perpendicular at 
the back and side, open in front, the legs resting on 
bricks or stones rising about four or five inches 
from the bottom, A roof is made over it with 
hoops of flat iron, covered with sods and eighteen 
inches of earth, having in the back part a chimney 
six inches square. The shot are placed on tlw 
back part of the grate, leaving one-fourth of the 
front part free ; and under and on the front part 
the wood is put, cut in pieces about fourteen inches 
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Long and two inches thick. A thick sod is used as 
a register, to regulate the draught of the chimney, 
so that no flame can issue from the front. This 
grate, which will contain about fifteen 24-pdr. balls, 
heats them to a red heat in an hour, and will sup- 
ply three guns. 

44. How are wads for firing hot shot made ? 
Of hay ; by twisting from the hay a rope of 

an inch or an inch and a half in diameter, and then 
commencing at one end, and doubling it up about 
one calibre in length, twisting it all the time until 
it becomes nearly large enough, when the rope is 
wound around the wad perpendicular to its axis, 
and fastened with a hitch. Or the hay may be 
rammed in a form of proper calibre, and then 
bound with spun yarn, and afterwards rammed a 
second time. 

45. Have hot shot been almost entirely super- 
seded ? 

Yes ; since the adoption of the method of throw- 
ing large hollow shot from long pieces. These re- 
quire but little preparation, can be used at once, 
and are more terrible in their effects. 

46. What ar^ RiNa or gbommet wads^ and their 
use? 

They consist of a ring of rope yam,*about 0.7 
in. thick, with two pieces of strong twine tied 
across at right angles to each other. The size of 
the ring is the full diameter of the bore, in order 
that it may fit tight, and stop the windage. They 
increase the accuracy of fire, and are to be preferred 
when the object of the wad is to retain the ball in 
its place, as in firing at a depression. They stop 
the windage best when placed behind the ball. 

* They may also bo made of straw formed Into riogs of the 
proper eize, aoa wrapped with twine, and tied to tho balL 
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They may be attached to the straps, or to the ball 
by twine, or may be inserted like other wads after 
the ball. 

47. How are junk-wads made ; and for what 
are they used? 

Wad-moulds for each calibre, — consisting of 
two cast-iron cylinders of different diameters set in 
oak, or of two strong pieces of oak, strapped with 
iron, and joined by a hinge, — are employed in their 
manufacture. The junk, after having been picked, 
is compressed by being beaten in the- smaller 
mould with a maul and cylindrical drift — the latr 
ter nearly of the size of the mould — until it as- 
sumes the requisite dimensions; it is then taken 
out by raising the upper part of the mould, and 
closely wrapped with rope yarn, passed over it 
in the direction of the axis of the cylinder, and fas- 
tened by a few turns around the middle of the 
wad. It is then placed in the large mould, and 
again beaten with the maul and drift until its diam- 
eter is increased to that of the mould, when it is 
taken out and its diameter verified by a wooden 
gauge corresponding to the large shot-gauge of the 
calibre. These wads are used for proving cannon. 

48. Describe the process of loading field-shells. 
They are set up on their sabots, the charges 

measured out in the propel* powder-measure, and 
poured in through a copper funnel. The fuze-plugs 
are then driven in with a mallet, allowing the tops 
to project about 0.1 in., care being taken not to 
split them. The holes in the plugs are then care- 
fully reamed out, and stopped with tow-wads^ 
which are pressed in firmly with a round stick. 
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49. Describe the jj^rocees of loadi?^ ^herieai' 
case shot. 

The shot having been cleaned, the balls are put 
in. A stick with a less diameter than the fuze 
hole, and having a groove on each side of it, is in- 
serted and pushed to the bottom of the chamber 
bj working the balls aside. The shot is then placed 
in a sand-bath or oven, and brought to a proper 
temperature to receive the sulphur, which in a 
melted state is poured in to fill up the interstices 
between the balls ; the shot is allowed to cool, and 
the sulphur to harden, when the stick is withdrawny 
and the sulphur adhering to the sides of the eye 
and the surface of the shot is removed. If a fuze- 
plug and paper-fuze are to be used, the charge is 
poured in, and the plug inserted exactly as in case 
of a shell ; but, if the Bormann fuze is to be used 
the charge is inserted and the stopper and fuze 
screwed into their places, care being taken before 
placing the fuze in position to puncture the cover- 
ing of the magazine, so that the fire can communi- 
cate with the charge. 

Spherical-case are now usually loaded by put- 
ting in the bullets and pouring melted sulphur or 
rosin in until the case is full. After the sulphur 
has cooled, the space for the powder is bored out by a 
cutter, which removes both the sulphur and portions 
of the bullets from the space. This is a quicker 
method, and gives a more compact projectile. 

50. What advantages does this mode of loading 
possess over the old one t 

hi the old mode there was a liability to acci- 
dents, and, if the powder remained in for any length 
of time before being used, it was ground up and 
10 
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became impaired. By the new mode the powder 
can be placed in the small chamber; and allowed to 
remain without fear of damage or danger, and be 
ready for use when required. Being, besides, in a 
compact mass, instead of scattered among the bul- 
lets, its power is much greater, and it acts more 
eflfectively in throwing the bullets outward from 
the centre. 

51. Describe the process of Jilling Mobtab- 

SHBIXS. 

Having been inspected to see*'that they are 
clean, dry, and in good order, place them on a 
block made for the purpose, or on rings of rope, or 
in indentations in the floor of the magazine, or on 
the ground, with the eyes up. The charge meas- 
ured put in a powder-measure is poured in through 
a funnel, and any incendiary composition, such as 
pieces of port-fire, rock-fire, &;c., is inserted. In 
the mean time the fuze is cut to the proper length 
according to the range, by resting it in a groore 
made in the block, or inserting it in a hole made 
in a block, or in a post, and sawing it across witi 
the fuze-saw ; or the fuze may be bored through 
with a gimlet perpendicularly to the axis at tibe 
proper point. The fuze is then tried in the eye, 
and should enter f of its length. If it does not, it 
may be reduced by rasping. The head of it is 
covered with tow to prevent the breaking of the 
composition, the fuze-setter placed on, and the fiize 
driven with the mallet until the head projects not 
more than 0.2 in. to 0.4 in. above the surface of 
the shell. These shells are generally filled and the 
fuzes driven in the battery magazines, as they are 
required. 
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52. How are shells for columbiads and heavy 
Gxnrs loaded? 

In the same way as Mortar-shells ; but as paper- 
fuzes inserted in wooden or bronze fuze plugs are 
used instead of wooden fuzes, the plug only is 
driven into its place, and stopped with tow after 
the bursting charge has been poured through it into 
the shell. 

53. How are condemned shot and shell marked f 
With an X., made with the cold chisel. 

54. How should balls be preserved ? 

They should be carefully lacquered as soon as 
possible after they are received. When it becopies 
necessary to renew the lacquer, the old lacquer 
should be removed by rolling or scraping the balls, 
which should never be heated for that purpose. 

55. How should grape and canister shot be pre- 
served? 

They should be oiled or lacquered, put in piles, 
or in strong boxes on the ground floor, or in dry 
cellars ; each parcel marked with its kind, calibre, 
and number. 

56. How are balls piled? 

Balls are piled according to kind and calibre, 
under cover if practicable, in a place where there 
is a free circulation of air, to facilitate which the 
piles should be made narrow, if the locality per- 
mits ; the width of the bottom tier may be from 
12 to 14 balls according to calibre. 

Prepare the ground for the base of the pile by 
raising it above the surrounding ground so as to 
throw off the water ; level it, ram it well, and 
cover it with a layer of screened sand. Make the 
bottom of the pile with a tier of unserviceable 
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balls buried about two-thirds of their diameter in 
the sand ; this base may be made permanent : clean 
4iie base well and form the pile, putting the fuze- 
holes of shells downtoards in the intervalsy and not 
resting on the shells below. Each pile is marked 
with the number of serviceable balls it contains. 
The base may be made of bricks, concrete, stone, 
wood, or with borders and braces of iron. 

57. How should fixed ammunition /or eanrum 
be stored f 

Either in boxes or placed in piles, formed of 
two parallel rows of cartridges, with the sabots to- 
gether ; in 4 tiers for 12-pdr. and 5 for 6-pdr. ; 
chock the lower tier with strips of wood fastened 
with small nails ; put a layer of tow 2 in. thick 
between the shot ; let the piles rest on planks, if 
there is no floor, and cover them with tarpaulins ; 
have the place swept, and the cartridge-bags brushed 
off. Leave a passage of 18 in. between the double 
rows, and keep them 2 feet from the walls. Fixed 
ammunition should not be put into powder-maga- 
zines, if it can be avoided ; it should be kept in a 
dry place above the ground floor if practicable; 
the store-rooms should be always aired in fine 
weather, the piles should be taken down, and made 
up again -every six months at most, the bags 
examined and repaired, and the damaged cartridges 
broken up. A ticket on each pile should show the 
number and kind of cartridges, the additions to the 
pile, and the issues. 

58. How should canisters he piled? 

Like fixed ammunition, in 4 tiers for 24's and 
18's ; and 5 for 12's and 6's. Empty canisters in 
10 or 12 tiers ; the bottoms and covers separately. 
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69. How should OARTRIDGS-BAOS FILLED he 

piled ? 

Like fixed ammunition, or packed in boxes or 
barrels. 

60. How should LOADED SHELLS hc piled ? 

On the ground floor of a secure building on 
planks, if the floor is not boarded ; in 6 tiers at 
most ; the fuzes of the lower tier in the vacant 
spaces between the shells ; those of the other tiers 
turn downwards, like the fuze-holes of empty shells ; 
the piles should be covered with a tarpaulin. 
Loaded shells should never be put into magazines, 
except from absolute necessity. 

61. How should FiR^-BALhs be preserved? 

In a cool place, separated from each other by 
shavings or straw, if they are piled up. 

62. How is the number of shots or shells in a 
pile computed, of whatever form the pile may he / 

By multiplying the sum of the three parallel 
edges, by one-third of the number of balls in a tri- 
angular face. 

63. What is meant by the three parallel edges 
of the pile? • 

Of the rectangular or long pile, they consist of 
the two largest bottom-rows and top-row ; of the 
square pile, of two bottom-rows and top-shot ; and 
of the triangular pile, of one bottom-row, the shot 
at the opposite angle, and that at the top. 

64. How is the number of shot in a triangular 
face computed? 

Multiply the number in the bottom row, plus 
one, by half the number in the bottom row, for the 
number required. 

10* 
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65. How is the shot contained in the top row 
of a rectangular pile calculated ? 

One added to the difference between the long 
and short bottom rows will be the number required. 

66. How is the shot in an incomplete pile cdku- 
latedf 

By first computing the number in the pile con- 
sidered as complete, then the number of what the 
upper part ought to consist ; and the difference of 
these piles will be the number contained in the 
frustum or incomplete portion. 
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lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lbs. 


lb& 




Shot 


12S 


65 








42.7 


82.6 24.4 


18.6 


12.8 


6.1 


Shells 


101 


50 


197 


88.4 


44.5 


81 


22.517 


18.4 


8.4 




3pher. case. 




80 








20.8 


16 


11.86 


8.7 


6.1 


8.06 



The 8-inch Mortar Shell is used for the Siege 
Howitzer. The 15-inch shell is 14.85 in. diameter. 
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Weight of OAinsTEB Shot. 



48 


82 


24-pr. Gnn 

and 8 in. 

BiegeHowit 


18 


12-pr. Gun 
and 82-pr. 
Howitzer. 


24-pr. 
Howitzer. 


6 


12-pr. Howitxer. 


Field. 


Mountain. 


Hm. 
1.5 


lbs. 
1.14 


lbs, 
0.86 


lbs. 
0.64 


lbs. 
0.48 


lbs. 
0.^ 


lbs. 
0.16 


lbs. 
0.21 


Musket 
ball 



Weights of FmisHED CAinsTEBS ast> kumbsb of 

Shot. 





• 

Guni. 


8-ln. Howitzer. 


Weights ... 
No. of Shot. 


42 


82 


24 


18 


12 


Siege. 


Sea- 
Coast 


lbs. 

48 
27 


lbs. 

87 
27 


lbs. 

29 
27 


lbs. 

28 
27 


lbs. 

16 
27 


lbs. 

68.6 

48 


lbs. 

64.6 

48 



Weight of Gbafb Shot and Gbape-Shot Stands. 





8-in. 


42 


82 


24 


18 


12 


Grape shot. 
Stands 


lbs. 

6,1 
75.6 


lbs. 

4.2 
61.2 


lbs. 

8.16 
89.7 


lbs. 

2.4 
8U.6 


lbs. 

1.8 
22.1 


lbs. 

1.14 
14.8 
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Weights of fixed AMMUNinoisr. 



TTaiaHTB. 



Shot strapped 

Shell strapped and 

charged 

Spherical case, 
strapped and 

charged 

Canister, with Sabot 
1 Shot 
Shell 
Bonnd of Sphe- 
Ammunition 'rical- 
complete. case. 
Can- 
ister. 



For Guns. 


12 


6 


lbs. 
12.75 


lbs. 
6.28 


0.52 




12.17 
14.80 
15.40 
12.17 


6.72 
7.32 
7.60 


14.70 


7.00 


16.91 


8.40 



For Howitzers. 


82 


24 


12 


12-pdr. 
Motmtain. 


lbs. 


lbs. 


lbs. 


lbs. 


24.64 


18.80 


9.35 


9.35 


32.72 
28.50 


24.64 
21.25 


12.20 
10.80 


12.20 
lh2Q 


27.70 


21.50 


10.50 


9.90 


35.82 


27.00 


13.65 


12.00 


8L60 


23.60 


11.85 


1L80 



GHARaES FOB MOBTAB ShELLS. 



( of the shell filled with powder 

Charges to burst the shell 

( to blow out the fuze 

rk,;n««w«. ««.^-«a ( Cannon powder 

Jh^rll \ Incendiary match or 

cnarge ^ other composition. 



18-in. 


10-in. 


8-in. 


lb6.0Z. 


lb8.oz. 


lb8.oz. 


11.0 
6.0 
0.6 
7.0 


6.0 
2.0 
0.5 
8.0 


2.9 
10 
0.4 
1.12 


0.8 


0.6 


0.6 



Coe- 
horn. 



lbs.oz. 

1.0 
0.8 
0.3 



PROJECTILES. 



lit 



Ohabgeb fob Field Shells. 



Powder 
required ' 



to fill the shell...;.... 

to burst do 

to blow oat the ftize- 

plng. 

^for serrioe charge . . .. 



i 


i 


i 


i 


t 


1 
S 


lbs.oz. 


lbs.oz. 


lb8.0Z. 


1 6 


1 


8 


Oil 


8 


6 


2 


2 


1 


1 


012 


7 



BemarlEa. 



Bifleormns- 
ket powder 
is used in 
preference 
to cannon. 



Ohabges 


FOB 


Bphebioal-Oase Shot. 




Charge. 


8-in. 


42 


82 


24 


18 


12 

82 

4.5 
11. 


6 

41 
2.6 
6.5 


No. of mnsket balls.. 

Bursting charge of 
powder oz. 

Weight of shot load- 
ed lbs. 


486 
16 
60.6 


806 

9 

89. 


246. 

8 

80.18 


175 

6 

22.76 


120 

6 

16.8 



Ohaboes fob Shells fob Oolt7Mbl&.ds Aim 

Heavy Guisrs. 



Charge 
of Powder, 


Colmnblflds. 


For Gnns. 


lO-in. 


8-in. 


42 


82 


24 


18 


12 


To flll the shell.... 

To burst the shell 

To blow out the 
fnzeplog 

For ordinary ser- 
vice 


n>6.oz. 

8 4 
1 6 

10 

8 


lbs.oz. 

112 
1 

8 

1 8 


lbe.oz. 

1 8 
12 

6 

1 4 


lbs.oz. 

1 6 
Oil 

2 

1 


lbs.oz. 

1 
8 

H 
12 


1 

Ibeoz. Ibs.os. 

11 8 
7 6 

1» 1 

10 7 
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PARTX. 

LABORATORY STORES. 

1. What is a tuze'^ 

The contrivance for communicating fire to the 
charge in a shell at any point of its flight. It con- 
sists of some highly inflammable composition in- 
closed in a wood, paper, or metal case. 

2. What fuzes are used in the U, S, service f 
Wooden, paper, the Bormann and the United 

States sea-coast ^zes. 

3. Describe the wooden fuze. 

It consi3ts of a conical plug of wood, of the 
proper size for the fuze-hole of the shell with which 
it is to be fired. The axis of this plug is bored 
out cylindrically, from the large down to within a 
short distance of the small end, which is left solid. 
At the large end a cup is hollowed out, and the 
outside of the plug is divided into inches and parts, 
generally tenths, commencing at the bottom of the 
cup. The cylindrical space is filled with composi- 
tion, pounded hard, and as regularly as possible, and 
the cup filled with mealed powder moistened with 
whiskey or alcohol. The rate of burning is deter- 
mined by experiment, and marked on a waterprobf 
cap, which is tied over the cup. Knowing the 
time any shell is to occupy in its flight, the fuze is 
cut off with a saw at the proper division, and firmly 
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set in the fuze-hole with a fuze-set and mallet. 
Say the fuze burns 5" to the inch. If a shell be 
10" in reaching the mark, two inches of fuze will 
burst it as it strikes. If it takes 8'' to reach the 
mark, 1^ in. should be cut off, &c. 

4. What is the disadvantage of this fuze ? 

Its irregularity, it being very difficult to pound 
the composition so that equal lengths will bum in* 
equal times. The shell may either burst too soon, 
and a great part of its effect be lost ; or it may 
burst after burying itself in the ground ; or it may 
burst after passing the proper point. This irregu. 
larity of burning is common to all fuzes where the 
composition is driven in successive layers in a col- 
umn which burns in the same direction. 

5. With what shells is this fuze used? 
With Mortar shells. 

6. What is the composition for Mortar-fuzes? 



No. 

1 
2 
8 


Nitre. 


Solphar. 


Healed 
Powder. 


Time of 
bomingliD. 


Remarks. 


2 
2 


1 

1 


8 


8.8 800. 
5. " 
2.2 " 


For Siege Mortars. 
For Sea-Coast " 
For 8-iii. Howitzers. 



7. Are these fuzes always cut before being in^ 
gerted in the shell? 

Generally they are; but they are sometimes 
bored through at the proper positions instead of 
being sawed. 

8. Are they ever cut obliquely ? 

Yes, when the fuze is so long as to render it 
likely that it will reach the bottom of the shell ; 
for by cutting it perpendicular to the axis, the whole 



1^ 
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base of tbe wood might be driven in contact witli 
the bottom of the shell, and prevent the lighted 
composition from setting fire tp the bursting chaise. 

9. Describe the fuze far heavy guns. 

It consists of a paper case charged with fuze 
composition ; it is inserted at the time of loading 
the piece, into a brass or wooden plug previously 
driven into the foze-hole of the shell. There are 
three different compositions used. The length of 
this fuze is 2 inches. 

10. What are about the proportions required to 
make these compositions f 



Ko. 


Nitre. 


Bulphtir. 


Mealed 
Powder. 


Time of bnrniag 
1 inch. 


1 
2 
8 


26 
26 
26 


9 
9 



14 
12 
10 


10 seconds. 

14 «» ! 

20 « 

, li 



11. How are these fuzes distinguished f 
By the color of the case, the fuzes of No. 1 
composition being yellow ; No. 2, green ; and No. 8, 
blue ; and the number of seconds that one indi will 
bum is marked on each fuze. 

Note. — ^The Papeb-Fuzx formerly used for field gunfl, 
was also two inches loDg, and consisted of a conical paper 
case containing the composition, whose rate of bnrning was 
shown by the color of the case. They were as follows : 





Mealed 
Powder. 


Sulphur. 


Time of burn- 
ing 1 inch. 


Black 


1 
8 
8 
8 


. 
8 

8.5 
4.0 


2 eeoondfl. 
8 «» 

4 * 

5 «» 


Red 


Oreen 


Yellow.,* 
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12. Describe the Bblqiah or Bormanh-fcze. 
The iiize-case b made of metal (a composition 

of lead and tin), and 
consiats,Fig. 2, first, 
of a short cylinder, 
having at one end 
a horse-shoe shaped 
1 indentation ; one end 
only of which com- 
/ municatea ^ith the 
magazine of the fuze 
placed in the centre. 
This horse-shoe 
indentation extends 
nearly to the other 
^' ^ end of the cylinder, 

i thin layer of the metal only intervening. This 
's graduated on the outside 
nto equal parts repreaent- 
seconds and quarter 
seconds (see Fig. 4). In ■ 
the bottom of thia channel 
a smooth layer of the com- 
position is placed, with a 
piece of widt or yarn un- 
derneath it. On this is 
placed a piece of metal, the 
cross section of which is 
wedge-shaped (see Fig. 3) ; 
and thia, by machinery, ia 
pressed down upon the 
Compoaition^ sealing It her- 
""° ■" metically. The cylindrical 

opening, represented at a Fig. 2, is filled with fine 
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powder and covered with a sheet of tin, which is 
soldered, closing the magazine from the external 

Before using the 
fuze, several holes are 
punched through this 
sheet of tin, to allow 
the flame to enter the i 
shell. On the side of [ 
the fuze the thread of a 
screw is cut which fit a 
into one cut on the in- 
side of the fuze-hole, 
and the fuze is screwed 
into the shell with a fi i 

wrench. 

The thin layer of metal over the composition 
is cut through with a gouge or diisel, or even a' pen- 
knife, at the interval marked with the number of 
seconds which wo wish the fuze to burn. To pre- 
vent the metal of this fuze, which ^ ^^ 

is soft, from being driven into the /^ ^ \ 
shell by the explosive force of / \ 

the charge, a circular piece of j ^^^ j 

iron, with a hole through its cen- \ ^^r I 

tre, and the thread of a screw on \ _ / 

theoutside,Fig. 5, is screwed into \^ " ^Z 
the fuze-hole before the fuze is in- ^r — --^ 
.epted. '"■'■ 

13. For what pieces is this fuze employed? 

Principally for field pieces and mountain how- 
itzers, in firing shells, and particularly spherical 
case, where regularity and certainty are essential 
requisites. 



LABORATORY STORES. 123 

14. Mention one important advantage of this 
fme. 

The shells can be loaded, all ready for use, and 
remain so any length of time, perfectly safe from 
explosion, as the fuze can be screwed into its place, 
and the composition never exposed to external fire 
until the metal is cut through. 

15. What is the only operation under fire re- 
quired ? 

To gouge through the metal at the proper 
point, with any kind of chisel, knife, or other instru- 
ment. 

16. Describe the United States sea-coast fuze. 

The paper case fits in a fuze-plug of bronze in- 
stead of wood. It fits the eye of the shell in the 
same way as the wooden plug, and is retained by 
the force of friction. A safety cap and primer 
combined have been adopted to prevent ricochets, 
especially over water, from extinguishing the fuze. 
A recess in the top, filled with priming composi- 
tion, is covered, until the fuze is required for use, 
with a disk of lead or paper fitting accurately the 
opening. The fire is conveyed to the fuze-compo- 
sition through a crooked passage which is filled 
with priming, and prevents water from entering in 
sufficient quantity to extinguish the fuze. 

For security, a small leaden plug is placed in 
the inner end of the fuze plug, where it remains 
until it is driven out by the shock of the explosion. 

When the shell is placed in the piece, nothing 
more is necessary than to remove the disk which 
covers the recess in the top. 

17. When are paper fuzes inserted ? 



124 HAND-BOOK OF ARTILLERY. 

At the moment of loading the gun, and into 
wooden or brass fuze-plugs previously driven into 
the shell. 

18. What is a port-fire ? 

It consists of a small paper case, filled "with a 
highly inflatnmable but slow-burning composition, 
the flame of which is very intense and penetrating, 
and cannot be extinguished by water. 

19. What is it used for ? 

Principally as an incendiary material in loading 
shells, and for communicating fire to the priming 
of guns when proving them. 

20. What does port-fire composition consist of? 
Of nitre, sulphur, and mealed powder, in diflfer- 

ent proportions. One kind is composed of 

Nitre . • . . . 65 parts. 
Sulphur .... 22.5 " 
Mealed powder. • . . 12.5 " 

A port-fire case, eighteen inches in length, filled 
with this composition, bums ten minutes. 

21. What are priming-tubes, and their use^ 
Small pipes having a cup at one end, and fiUed 

with a composition for firing cannon. 

22. What tube is in general use in our service t 
The fi-iction primer, 

23. Describe it. 

It consists of a short tube of metal inserted into 
a hole near the top of a longer tube, and soldered 
in that position. The short tube is lined with a 
composition made by mixing together one part of 
chlorate of potassa and two of sulphurate of anti- 
mony, moistened with gum water, A serrated 
wire passes through the short tube and a hole op- 
posite to it in the side of the long one, the open 
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end of the short tube being compressed with nip- 
pers, and the wire at the end of the serrated part 
doubled under to prevent any displacement. The 
other end of the wire is doubled and twisted by 
machinery. The long tube is filled with musket 
powder, its upper end being covered with shellac- 
varnish blackened with lamp-black, and its lower 
closed with shoemakers wax and dipped into var- 
nish. 

24. Mention one great advantage of the friction 
tube. 

It gives an enemy at night no clue to the posi- 
tion of your piece, as does the lighted port-fire, or 
slow-match. 

25. What is slow-match 1 

A slow burning match prepared from hemp or 
flax slightly twisted, soaked in a strong lye, or in 
water holding in solution sugar of lead. Cotton 
rope well twisted, forms a good match without any 
preparation. 

26. How long does slow-match prepared from 
hemp or flax burn? 

Four to five inches to the hour. 

27. What is the use of slow-match ? 

It is used principally for the purpose of retain- 
ing fire in the shape of a hard-pointed coal, to be 
used in firing cannon, fire-works, &;c. It was for- 
merly used in field-batteries for lighting the port- 
fires with which the pieces were discharged ; but 
both are now entirely superseded by the friction 
tube. 

28. What is quick-match 1 

It is a match made of threads of cotton, or cot- 
ton wick, steeped in gummed brandy or \^hiskey, 
11* 
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then soaked in a paste of mealed powder and 
gummed spirits, and afterwards strewed over with 
mealed powder. 

29. How long does it hum ? 

One yard burns in the open air thirteen seconds. 

30. What is the use of quick-match ? 

To fire mortars, and sometimes in proving 
pieces. It is extensively used in priming all kinds 
of fire-works, such as fire and light balls, carcasses, 
rockets, priming tubes, dec, and in conveying fire 
very rapidly from one portion of a piece of fire- 
work to another. 

31. When used for discharging cannoriy how « 
the quick-match set fire to ? 

By a slow match, port-fire, or any other con- 
venient material. 

32. When used to prime carcasses^ c^c, how is it 
set on fire? 

By the flame from the piece. 

33. What is Valenciennes composition f 

A compound of 50 parts of nitre, 28 of sulphur, 
18 of antimony, and 6 of rosin. 

34. What i^ its use ? 

As an incendiary composition, in charging shells 
for the purpose of increasing their destructive prop- 
erty, by setting fire to buildings, ihipping, dec. 
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PAETXL . 

PLATFORMS. 

1. What is a platform ? 

A strong flooring upon which a piece of ord- 
nance, mounted on its carriage^ is manoeuvred when 
in battery. 

2. What is the object of a platform 9 

To facilitate the service of heavy guns and mor- 
tars, and to insure accuracy of fire. 

8. Mention the kinds of platforms in general use 
in the service, 

Fixed platforms for casemate and barbette bat- 
teries in fortifications, which are constructed with 
the works ; the siege-platform for guns and howit- 
zers ; and the siege-platform for mortars ; the rail- 
platform ; and the ricochet-platform. 

4. What properties should wooden platforms 
possess P 

Strength and portability. 

5. Are the pieces composing siege-platforms of 
the same or different dimensions ? 

All of the same dimensions, viz. : 9 feet long, 
5 inches wide, and 3^ inches thick ; except the 
sleepers, which in the mortar platform are one foot 
less in length. 

6. What is the weight of each piece? 
About fifty pounds. 
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7. What is ike number of pieces in ike siege- 
plai/orm for guns and howitzers ? 

Forty-nine in all, one being used as a hurter on 
the front part of the platform to prevent the car- 
riage from running too far forward ; and twelve for 
sleepers. 

8. Describe ike metkod of laying a platform for 
a siege-gun or howitzer. 

First establish the centre line of the embrasure, 
and stretch a cord on this line from the middle of 
the embrasure to the rear. This is the directrix of 
the platform. 

Lay the two outside sleepers parallel to this 
directrix, their outside edges being fifty-four inches 
distant from it. The four other sleepers are laid 
parallel to these, the edge of each fifteen and a 
half inches from the edge of the next. The upper 
surface of the front ends of these sleepers to be 
fifty inches on a vertical line below the sole of the 
embrasure. 

They are laid with an elevation to the rear, of 
one and a half inches to the yard, or four and a 
half inches in their whole length. This elevation 
may be determined by placing a block four and a 
half inches high on the front end of the sleeper, and 
laying a straight-edge with a gunner's level on it 
from this block to the rear end, then so arrange the 
earth as to bring the level true in this position. 
The next set of sleepers are laid against and inside 
of the first, overlapping them three feet, having the 
rear ends inclined outwards, so that the outer edges 
of the exterior ones shall be each fifty-four inches 
from the directrix, and the spaces between the edges 
of the others the same as in the first set, viz, : fif- 
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teen and a half inches from the edge of one to the 
edge of the next, all having the elevation to the 
rear of one and a half inches to the yard, and per- 
fectly level across. The earth is then rammed 
firmly around these sleepers, and made even with 
.their upper surface. The first deck-plank, with a 
hole through each end for the eye-bolts, is laid in 
place perpendicular to the directrix, its holes cor- 
responding with those in the sleepers. The hurter 
is placed on it, and the bolts driven through the 
corresponding holes in these pieces. The hurter 
shquld be so placed as to prevent the wheels from 
striking against the epaulment when the piece is in 
battery. If the interior slope has a base of two- 
sevenths of its height, the inner^dge of the hurter 
should be two and a half inches from the foot of 
the slope. The other planks are then laid, each 
one forced against the preceding, the last plank 
having holes for the rear eye-bolts. By drawing 
out or driving in the outside sleepers, the holes 
through their rear ends are made to correspond 
with those in the last, deck-plank, and the bolts are 
put in. 

Drive stakes in the rear of each sleeper, leav- 
ing their tops level with the upper surface of the 
platform. Eaise, ram, and level the earth in rear 
of the platform, so as to have a plain, hard surface 
to support the trail when the recoil is- great. The 
earth at the sides should be raised nearly as high 
as the platform, and well rammed, giving it a slight 
inclination outwards to allow the water to run off. 
9. What are the dimensions of this platform ? 
Fifteen feet by nine feet. 
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10. Why is the elevation to the rear given to 
this platform ? 

To dimmish the recoil and to permit the water 
to run 9ff. 

11. Describe the platform for a mortar. 

The mortar-platform is composed of only half 
the number of sleepers and deck-planks requircS 
for the gun or howitzer platform. It is l^d. level, 
and the front and rear deck-planks are connected 
by eye-bolts to every sleeper. Its depth is one- 
half that of the previous platform. 

12. Describe the method of laying the raH-plai- 
form. 

The rail-platform for siege-mortars consists of 
three sleepers and^wo rails for the cheeks of the 
mortar-bed to slide on, instead of the deck-plank, 
and is very strong, and easily constructed and laid. 

The pieces being notched to fit, are driven to- 
gether at the battery, the distance between the 
centre lines of the rails being equal to that be- 
tween the centre lines of the cheeks. The earth is 
excavated eight and a half inches, the depth of the 
sleepers, and the bottom made perfectly level. 
The directrix being exactly marked by stakes, the 
platform is placed in position, its centre line coin- 
ciding with a cord stretched between the stakes 
marking the line of fire. The earth is filled in as 
high as the upper surface of the sleepers, and 
firmly rammed ; and stakes are driven in the rear 
angles formed by the sleepers and rails, and one at 
the rear end of each rail. 

13. Mention the parts of the ricochet-plat- 
form. 
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1 Hurter, 8 ff . long, 8 inu wide, and 8 in. thick« 
8 Sleepers, 9 ft. " 5i " " " 5^ " 

2 planks, 10 ft. Sin. rg, 13 " ** " 2| " 
1 plank, 1 ft. long, 13 " " " 2^ " 
1 pieceofprk2ift.l'g, 13 ." " " 2| " 

And some stakes. 

14. Describe the method of laying this platform. 
To lay this platform, place the hurter perpen- 
dicular to the line of fire, and secure it by four 
stakes, one at each end and two in front, 31i 
inches from the middle towards each end ; lay the 
three sleepers parallel to the hurter, the first 16 
inches from the rear edge of the hurter, the second 
43^ inches from the rear edge of the first, and the 
third 43^- inches from the rear edge of the second. 
Lay the planks 31^ inches froni the directrix of the 
platform to the centre of each plank. Place the 
piece of plank 60 inches from the rear edge of the 
last sleeper, and bed it in the ground. Place on 
the last sleeper and this piece of plank, the plank 
(7 feet long), its front end 106 inches from the rear 
edge of the hurter. 
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PAfiTXn. 

ARTILLERY CARRIAGES AND MACHINES. 

1. Wliat is meant by artillery carriages ? 
Carriages of every description employed in the 

drtillery service. 

2. How are such carriages classijied ? 

Into two general divisions ; first, those carriages 
on which artillery are mounted, either for firing 
or travelling ; and secondly, such as are especially 
used for the transportation of artillery, ammunition, 
and stores. 

3. What is a gun-carriage f 

It is the machine on which a piece is mounted 
for manoeuvring and firing. 

4. Into what classes may gun-carriages be di- 
vided F 

Into movable and stationary carriages. 

5. What is the use of movable carriages f 
They are used for the transportation of the 

pieces as well as for firing them, and are mounted 
on large wheels. They are furnished with limbers. 

6. Describe the movable carriage. 

It consists of two cheeks, connected together 
and with a stock by assembling bolts. The front 
part supports the piece, and rests upon an axle>tree 
furnished with wheels, the rear end of the stock or 
trail resting on the ground. 
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7. What are the cheeks ? 

The parts of the carriage between which the 
piece is placed, and upon which the trunnions are 
supported. 

8. What is the wheel composed of? 

Of a nave into which the axle-tree enters ; of a 
certain number of spokes fastened in the nave; 
and a circumference which is composed of a num- 
ber of fellies equal to half the number of spokes. 

9. What is the dish of a wheel ? 

The inclination outward of the spokes, when 
&stened in the nave. • 

10. What is the advantage of this obliquity of 
the spoJces P 

It gives elasticity to the wheel, and protects it 
from the effect of shocks which would destroy it, 
if the spokes were in the same plane. 

11. What is the object of giving dish to a wheel? 

For the purpose of making the body of the car- 
riage wider ; to diminish the length of the axle- 
tree, thus increasing its strength; to throw the 
mud and water outside the wheels ; and to keep 
the wheel close against the carriage, and prevent 
any tendency to run off the axle. 

12. How are movable gun-carriages distin- 
guished ? 

As field, mountain, and siege-carriages. 

13. What are the principal considerations to be 
kept in view in the construction of movable car- 
riages ? 

In firing, the carriage should yield to the recoil. 
Were it fixed immovably, it would soon be de- 
stroyed, no matter how great its solidity. Its 
weight should be proportional to that of the piece. 
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If too heavy, it would soon be destroyed by the 
shocks of the piece. If too light, the recoil would 
be immoderate. Its weight should always be less 
than that of the piece. A heavy piece upon too 
light a carriage will perform better ser\ice than 
the reverse arrangement, since the effort exertjtl 
by a piece depends upon its mass multiplied iut- 
the square of the velocity. 

14. WTiat are the principal considerations to It 
kepi in view in the construction of field-carriages^ 

Lightness and strength combined, great mo- 
bility and flexibility, and a low centre of gravity, 
in order to surmount all difficulties in the field 
which must frequently arise while artillery is act- 
ing with other troops, — to resist the concussion in 
firing, and the severe jolting produced when mov- 
ing rapidly over uneven ground. 

15. How many kinds of field-gun carriages have 
we? 

Four, viz. : one for the 6-pdr. gun and 12-pdr. 
howitzer ; one for the 24-pdr. howitzer ; one for 
the light 12-pdr. gun (the Napoleon) ; and one for 
the 12-pdr. gun and 32-pdr. howitzer. The light 
12-pdr. gun is mounted on the same carriage as the 
24-pdr. howitzer. The cheeks are a little shortened, 
and the elevating screw brought forward. 

16. In what respect are these carriages similar? 
In all having the same kind of limber and 

the same-sized wheels, so that any limber or wheel 
may be used with any carriage ; though, if possible, 
the heaviest wheel (No. 2) should be used on the 
carriages of the three heaviest pieces, 12-pdr. gun 
and 24 and 32-pdr. howitzers. 

17. Describe these gun-carriages. 
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They consist of two short cheeks of wood, bolted 
upon a stock and wooden axle-body, in a recess of 
which fits the iron axle on which the wheels are 
placed. The stock terminates in a trail and trail- 
2^late which rests on the ground, and has on the 
end a strong ring called the lunette^ which is placed 
on the pintle hook when the piece is limbered. 
In the stock is placed an elevating screw-box of 
bronze in which the elevating screw fits. 

18. Mention other parts of a field-carriage. 
Cap-squares, ear-plates, trunnion-plates, under- 

strap, elevating-screw, wheel-guard plate, axle-tree, 
trail-plate, trail-handles, prolonge-hooks, pointing- 
rings, washer-hooks, lock-chain, sponge-chain, sponge 
and rammer stop, bolts, rings, bands, hooks, keys, 
straps, nuts, and nails. 

19. What is the limber? 

It consists of a similar axle-body, axle, and two 
wheels, and on these rests a frame- work to receive 
the tongue. On top of the whole is an ammuni- 
tion box, the top of which forms a seat for three 
cannoneers. In rear of the axle-tree is a pintle- 
hook to receive the lunette of the trail. Connected 
with the frame-work in front, is a fixed spliriter- 
bar with four hooks, to which are attached the 
traces of the wheel-horses. At the extremity of the 
tongue are placed two pole-chains, by which the 
tongue or pole is held up, and a pole-yoke with 
two movable branches, to prevent, as much as pos- 
sible, the pole from oscillating and striking the 
horses. 

20. What is the use of the Umber? 

To facilitate the movements of the carriage. 
By means of it a considerable portion of ammuni- 
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tion and stores may be conveyed for the immedi- 
ate use of the piece, some of the cannoneers may 
be seated on the boxes, and by the simple manner 
in which it is attached to the carriage, the greatest 
facility is afforded for coming into action, or in re- 
tiring. 

21. Are there any other advantages from the 
manner in which the gun^arriage and limber are 
connected ? 

These two parts thus possess all the advantages 
of a four-wheel carriage, and the freedom of motion 
peculiar to each admits of their passing over ground 
uninjured, or without being overturned or strained, 
where any other four-wheel carriage would invari- 
ably fail. 

22. Describe the mountain artillery gunrcar- 
riage. 

It is formed like the field-gun carriage, but much 
smaller, the cheeks not being formed of pieces 
distinct jfrom the stock, but all three made of two 
pieces bolted together. The axle-tree is of wood, 
which lessens the recoil, and gives an elasticity to 
the whole carriage, better adapted to resist the 
shocks of firing. Tlie wheels are but thirty-eight 
inches high. Ordinarily, over rough ground, the 
carriage is transported on the backs of mules ; but 
where it is possible, a pair of shafts is attached to 
the trail to keep it from the ground, and the piece 
is drawn on its carriage by harnessing one of the 
pack mules to it. The ammunition is carried in 
ammunition boxes on the backs of mules. 

23. Describe the prairik-carriage. 

The necessity for a small carriage for the moun- 
tain-howitzer, when used on our western prairies, 
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has led to the adoption of a special carriage for 
that service, with a limber attached as in a field 
carriage. This renders the carriage less liable to 
overturn, and preferable in every respect to the 
two-Wheeled one. The limber is furnished with 
two ammunition boxes, placed over the axle-tree, 
and parallel to it, and just wide enough for one 
row of shells and their cartridges. 

24. How many kinds of siegk-gun carriages 
are used in our service ? 

Three ; one for the 12-pound gun ; another for 
the 18-pdr. ; and the third for the 24-pound gun 
and 8-in. howitzer.* 

25. In what respect are they similar ? 

They are all constructed in the same maimer, 
differing only in their dimensions. All the limbers 
and wheels are the same, so that they can be used 
in common. 

26. Describe this gun-carriage* 

It is similar in its construction to the field-car- 
riage, but is joined to the limber in a different 
way. Projecting upwards from the liipber and m 
rear of the axle-tree, is placed a pintle, which en- 
ters a hole made in the trail from the under side, 
and a lashing-chain and hook keep the two parts 
together when once in position. The weight of 
the trail resting on the rear end of the tongue 
keeps this nearly horizontal, and relieves the 
horses of the weight of it, which, as it must be 
both long and heavy, is too much for the horses to 
carry. 

• When the 8-inch howitzer Is mounted on the 24-pdr. carriage, a 
quoin \b used instead of the elevating Borew, the howitzer bein,, too 
short to rest on the ecrew. 

12* 
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The splinter-bar is, as in field carriages, station- 
ary, but the traces of the next team are attached 
to a movable bar which is connected with the end 
of the tongue. The tongue is furnished with pole- 
chains, but no yoke, and the rest of the teams are 
harnessed as in field-artillery. The axle-trees are 
of iron, with axle-bodies of wood ; which last, by 
its elasticity, renders the shock from the piece less 
direct and violent. 

On the upper surface of the cheeks, near the 
rear ends, are placed two projecting bolts which, 
with the curve of the cheeks, form resting places 
for the trunnions, when the piece is in position 
for transportation. They are called travelling irun- 
nion-beds. When the piece is in this position, its 
breech rests upon the bolster, which is a curved 
block of wood, bolted to the upper side of the 
stock. On each side of the trail, and perpendicu- 
lar to it, a strong manoeuvring bolt is placed to 
serve as places to apply the hand-spikes in manoeu- 
vring the carriage. 

27. WTiat is the object of the travelling trui^ 
nion-beds ? 

For the purpose of distributing the load more 
equally over the carriage. 

28. Mention the parts composing the limber. 
The fork, the splinter-bar, the hounds, the 

sweep-bar, the tongue, the pintle, the lashing-chain, 
the axle-tree (iron). The sweep-bar is of iron, and 
on it rests the trail, which by its weight keeps up 
the tongue. 

29. Why is it unnecessary for siege-carriages 
to have the same degree of mobility and flexibility 
as field-carriages ^ 
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Because siege carriages are, properly speaking, 
transportation wagons for use on roads, and never 
intended for manoeuvring with troops. 

30. How many horses does the transportation 
of sUge-guns require ? 

A 24-pdr. requires ten horses (five drivers) ; a 
12 or 18-pdr., eight horses (four drivers). 

31. What are stationary gur^rcarriages used 
for ? 

To fire the piece from, and not to transport it 
except fbr short distances. 

32. For what service are these carriages used ? 
For garrison and sea-coast pieces ; although the 

siege-gun-carriages just described may also be used 
in a fortification or garrison. Mortar-beds, to be 
described hereafter, are used either for siege or 
garrison service. 

33. What are the chief requisites for garrison 
and sea-coast carriages ? 

Strength, durability, and facility in serving the 
guns, as they are intended only for the works of a 
place, coast-batteries, and situations where they 
are permanently fixed. 

34. Why should these carriages he required to 
possess great strength and durability ? 

Unless made strong they would soon be shaken 
by the continued and rapid fire which the defence 
of a work may demand ; and from their constant 
exposure to the weather they would soon decay if 
made of a very perishable material. 

35. Is the weight of garrison carriages a matter 
of great importance ? 

It is of less importance in this class of carriages 
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than in any other, as they are seldom removed 
from their situations; their weight adds but little to 
the labor of running them up. 

36. Mention the (liferent stationary carriages. 
The carriage from which a mortar is fired, called 

its bed ; the barbette-carriage ; the columbiad-car- 
riage ; the casemate-carriage ; and that for the 
24-pdr. iron howitzer, called the flank casemate- 
carriage. 

37. How many hinds of siege-mortar beds have 
we? 

Three ; the 8-in., 10-in., and the coehorn. 

38. Which of these are alike ? 

The first two, differing only in dimensions. 
They are made of cast-iron,* which has very little 
elasticity. 

39. Describe these beds* 

They consist of two cheeks, joined by two tran- 
soms, all cast together in the same piece. The 
manoeuvring bolts, placed on each side, one near 
each end of the cheeks, are made of wrought iron, 
and set in the mould when the bed is cast. 

On the front transom is fastened a wooden 
bolster^ grooved to receive the elevating quoin. 
Notches, on the underside of the front and rear of 
the cheeks, give hold to the handspikes in throwing 
the carriage to the right or lefl. 

40. Describe the coehorn mortar-bed. 

It is made of a block of oak-wood, in one piece, 
)r two pieces joined together with bolts. A recess 
. or the trunnions and part of the breech is made in 
the top of the bed ; and the trunnions are kept in 

* The mortar-beds for the new model mortars are made of 
wrought iron. 
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their places by plates of iron bolted down over 
them. Two iron handles are bolted to the bed on 
each side, by which four men can carry the bed 
-with the mortar in its place. 

41. Describe the bprouvette mortar-bed. 

It consists of a block of wood, on the top of 
-which is countersunk and bolted the bed-plate, 
which is a heavy circular plate of cast-iron having 
a rectangular recess with sloping sides, so as to 
make it longest at the bottom. Into this recess 
the sole of the mortar slides. The wooden block 
is bolted to a stone block of the same size, which 
is firmly placed in the ground on a masonry foun- 
dation. 

42. Describe the heavy sea-coast mortar bed. 
The cheeks are of cast-iron, and somewhat sim- 
ilar in form to those in the beds of siege-mortars ; 
but in the front, the cheeks turn up to receive be- 
tween them the front transom, which has, counter- 
sunk in and • bolted to it, an el^ating screw-bed, 
through which works an inclined elevating screw, 
which rises or falls by turning the nut, fitted on it 
by means of a lever inserted into mortises cut in 
the direction of the radii of the circular nut. 

Both the transoms are made of wood, connected 
with the cheeks by mortises and tenons, and se- 
cured by bolts running through, and nuts on the 
outside. One of these bolts at each end, is longer 
than the others, and the projecting ends are made 
use of as manoeuvring bolts. Directly behind and 
underneath the position for the trunnions, a bronze 
bed-piece is placed to receive the shock of the 
piece. It consists of a large Beam of bronze, with 
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each end well let into the face of the cheek. The 
use of the elevating screw instead of the quoin, is 
rendered necessary by the great mass of metal to 
be raised or lowered in sighting the piece. 

43. What is a barbette carriage ? 

It is a carriage belonging to the class denomi- 
nated immovable, on which a gun is mounted to fire 
over a parapet; and a barbette gun is any gun 
mounted on a barbette-carriage. 

44. How many forms of the wooden barhetie- 
carriage are in use in the service ? 

Two : one for iron guns and sea-coast howitzers, 
(12, 18, 24, 32, 42-pdrs., and 8 .and 10-in.) ; and 
one for the columbiads. 

45. Of how many parts are barbette-carriages 
composed ? 

Of a gun-carriage and a chassis, 

46. I)escrihe the wooden barbette-gun^carriage. 
It is formed of two upright pieces of timber, 

nearly vertical, behind which are placed two in- 
clined braces, mortised into the uprights, and de- 
signed to receive the force of the recoil, the whole 
forming the cheeks, which are firmly connected and 
braced by transoms and assembling bolts, thus 
forming a triangular framework, which is less lia- 
ble than any other form to become deformed from 
the shocks of the gun. A horizontal piece (the 
transom and axle-tie) runs from front to rear be- 
tween the cheeks, connecting the axle-body and rear 
transom. The trUnnion-bed is at the top of the 
upright, where it is joined to the brace ; and the 
breech of the gun is supported on an elevating 
screw, working into a screw-box placed in the reiir 
end of the transom and axle-tie. The front tran- 
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soTTi IS just under the gun ; the middle transom is 
between the braces ; and the rear transom is at the 
lower end of the braces, and under the transom 
and axle-tie, into which it is notched ; the lower 
part of this transom is notched to receive the 
tongue of the chassis on which it slides. Between 
this transom and the transom and axle-tie, the end* 
of a lunette is placed projecting to the rear, and 
fastened hy a bolt for the purpose of attaching a 
limber to the carriage. 

The feet of the uprights and front end of the 
transom and axle-tie are joined to an axle-body, in 
which an iron axle is placed. On the ends of the 
axle are fitted east-iron rollers, which rest on the 
rails of the chassis, and support the front of the 
carriage. On the outside of the roller is placed an 
octagonal projection, on which the cast-iron nave 
of the wheel fits, secured by a washer and linch- 
pin. The spokes of the wheels are wood, inclosed 
within heavy iron tires. Manoeuvring bolts are in- 
serted in front of the feet of the uprights, and in 
the carriages for pieces heavier than a 24-pdr., in 
rear of these feet also. These bolts and the spokes 
of the wheels form the points of application for 
the handspikes, in manoeuvring the piece. Manoeu- 
vring staples are placed in front of the feet of the 
braces, for the purpose of using handspikes to raise 
the rear of the carriage from the tongue of the 
chassis in running to and from battery. 

47. What pieces go on (he same carriage ? 
The 32-pouiid gtin, and 8-inch howitzer. All 

other pieces have separate carriages. 

48. How many sizes of rollers are used .' 
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Two : one for the carriages of the 12, 18. and 
24-pounders ; the other for the remaining carriages. 

49. Are cap-squares used with these carriages ? 
No. 

50. What other purposes do the wheels subserve 
besides assisting in manoeuvring the gun-carriage ? 

In transporting the piece on its carriage fur 
short distances, as from one front of a fort to an- 
other. 

51. Describe the chassis. 

It consists of two rails and a tongue^ joined bj 
three transoms. The tongue is in the middle, and 
projects considerably beyond the rails, to the rear. 
At each end of the rails on top, a hard piece of 
wood is notched in, and bolted. They are called 
hurters and counter-hurters, and their use is to 
prevent the gun carriage from running off tlie 
chassis. Rail-plates of iron to protect the wooden 
rails are let in to the outside of the rails. At the 
rear end of the tongue, a swinging prop is j^aced 
to support the end of the tongue when the piece is 
run back. The lower side of the end of the tongue 
is notched out, and a manoeuvring loop fixed there, 
with a bolt and screws, to assist in handling the 
chassis. On the under side of each rail, opposite the 
rear transom, a mortise is formed, for the recep- 
tion of a socket of iron which receives the handle 
of the traverse-wheel fork. Each of these forks 
receives a traverse-wheel, joined to it by an axle- 
bolt, and these support the rear end of the chassis. 
The front end is supported on a pintle-plate of 
iron ; through which, and up into the middle of the 
front transom, passes a pintle or bolt, which serves 
as a pivot around which the whole system moves. 
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* 

52. In permanent batteries^ how are the pintle 
and traverse circle fixed ^ 

The pintle is fixed in a block of stone, and the 
traverse circle is an iron plate set also in stone. 

53. In temporary batteries, how is the pintle at- 
tached ? 

To a wooden bolster which is covered by a cir- 
cular cast-iron plate, and attached by bolts to a 
wooden cross picketed firmly into the ground. 

54. How may a temporary traverse circle be 
made? 

Of plank, pinned to sleepers, and fastened to 
pickets, or secured to string-pieces, which connect 
the traverse circle with the pintle cross. 

55. What retains the traverse-wheels and their 
forks in their places ? 

The weight of the can'iage and gun, and the 
form of the socket and handle of the fork. 

56. Wliere are the handspikes applied in travers- 
ing the carriage f 

To the pivot-bolts of the traverse-wheels, which 
project to the rear ; or under the traverse wheels, 

57. Why does the chassis slope towards the front ? 
In order to diminish the recoil, and aid in run- 
ning the piece into battery. 

58. Describe the columbiad gun-carriage, {wood- 

en.) 

It is a triangular framework, consisting on each 
side of an upright, a horizontal rail or tie, and a 
brace, firmly mortised and bolted together, form- 
ing the cheeks, which are joined by a transom at 
each end. These project below the lower surfaces 
of the ties, and fit in between the rails of the chas- 
sis, serving, like the fianges on the rollers id the 

13 
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other barbette<amages, to prevent the gun-carriage 
from slipping sideways off the chassis. 

Through the front transom, and near the front 
ends of the ties, an iron axle-tree is passed, working 
in iron boxes fitting in the ties. On the projecting 
ends of this axle-tree the rollers or manoeuvring 
wheels are fixed, (the axes of which are eccentric 
with the axis of the axle-tree,) the extreme ends of 
the axle, being octagonal in shape, to fit the wrench 
of the iron handspike. 

These eccentrics are so arranged that when the 
centres of the wheels are at their lowest points, the 
surfaces of the wheels bear on the rails of the 
chassis and raise the gun-carriage tie from it ; and 
when the centres are at the highest points, the sur- 
faces of the wheels do not touch the rails, and the 
ties are in contact with them.* A similar arrange- 
ment is made for the rear part of the carriage, ex- 
cept that the exle does not extend all the way 
through, but the wheel on each side has a projecting 
piece of axle which works into a box placed near 
the end of the tie. 

The wheel is thrown into or out of gear, that is, 
made to bear on the rail of the chassis, or relieved 
from it, by turning the axle with a wrench placed 
on the octagonal end. In the direction of the radii 
of the wheels, but inclined outwards, mortises are 
placed for the reception of the end of the iron 
handspikes, by acting on which while inserted the 
wheels are turned, and . the carriage moved back 

* A conple of notclies or indentations are irade on the ends of tba 
•eeentric axles. When these notches are in a vertical line, the irheels 
rest on the rail» ; hut when they are in a horizontal or inclined Ub^ 
Ch« tW\ rc'6t on tTiem, 
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and forth on the chassis. Ordinarily, when the 
wheels are thrown into gear, the carriage being 
back, it will run into battery of itself. 

The elevating arrangement consists of an elevat- 
ing-screw, working into a screw-bed, which slides 
in the vertical box, and carries on the top of it a 
movable pawl to fit into the notches cut in the 
breech of the gun, in order to give considerable 
elevations. For the purpose of transferring the 
pawl from one notch to the next, it has a slit in it, 
through which the elevating bar is passed, and the 
gun supported by making use of the edge of the 
elevating box as a fulcrum. This arrangement is 
over the rear transom. 

Note. — ^When the difference of elevation is greater than 
the length of one notch of the ratchet, the elevating-bar is 
emploj^ed, bat when leas, the elevating-screw is used. 

59. Describe the chassis of the wooden colum- 
biad-carrioffe. 

It consists, like those used with other barbette 
carriages, of two rails connected by three tran- 
soms ; but the tops of the rails are shod with iron 
Elates, and the rear hurters are the large heads of 
eavy bolts which pass entirely through the rails. 
The front hurters are fixed to the front transom by 
a heavy plate and bolt. 

Traverse-wheels are placed under both front and 
rear transoms, and the chassis moves on a pintle 
passing through the middle transom. Two of these 
wheels are placed under each end of the chassis, 
their axes being kept in place by straps bolted to 
the transoms. Recesses are cut in the underside 
of the transom, for the wheels to turn in. This 
chassis has no tongue. 
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60. Of how mo^y parts are casemate-carriages 
composed ? 

Like barbette-carriages, of a gun-carriage and 
chassis. 

61. Describe the- wooden casemate-gun-carriage* 
It consists of two cheeks, joined together by as 

many transoms, and supported in front by an axle- 
tree on truck wheels, and in rear on the rear tcan- 
som, which is notched to fit the tongue of the 
chassis. Each cheek is formed of two pieces, one 
oii top of the other, and connected by dowels and 
bolts. On the underside, near the front, a notch is 
cut for the reception of the axle-tree, which is of 
oak ; and nearly over the axle, on the upper side 
of the cheek, the trunnion bed is placed. The rear 
of the upper piece of the cheek is cut into steps, 
which give a better- hold for the assembling-bolts, 
than a uniform slope, and give purchases for the 
handspikes, in elevating the piece. On the inside 
of each cheek, just in rear of the axle, a vertical 
guide is fixed to keep the carriage on the chassis. 
It is of wood and bolted to the front transom and 
axle-tree. The top of the front transom is hollowed 
out, to admit the depression of the piece. Behind 
the rear transom and at the notch cut in it, there 
is an eccentric roller, so arranged as to bear the 
weight of the rear part of the carriage, or not, ac^ 
cording as it is thrown in or out of gear. 

Near the rear end of each cheek, and outside, a 
heavy trail-handle of iron is placed, and used in 
manoeuvring the piece. On the ends of the axle 
truck-wheels are placed, with mortises sloping out- 
wards in the direction of the radii, for the insertion 
of the handspikes in running from battery. 

/ 
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The elevating apparatus c&sists of a cast-iron 
bed-plate, secured to the rear transom ; an eleva- 
ting-screw and brass nut ; the nut being acted on 
by an oblique-toothed wheel, turned by a handle 
placed outside the right cheek. 

62. Describe the chassis. 

It consists of two rails and a tongue, joined by 
t\vo transoms, and supported on traverse-wheels in 
front and rear. The track on each rail is curved 
up at each end, and provided with hurters to pre- 
vent the caiTiage from running off' the chassis. A 
prop fastened under the rear end of the tongue 
prevents the chassis from upsetting backwards in 
firing heavy charges, and may be used as a point 
of support in raising the chassis. An iron fork is 
bolted to the under side of the front end of the 
tongue, to which is bolted an iron tongue. An 
opening in the masonry below the embrasure, is 
left for this tongue, and it is secured in its place 
by dropping the pintle from the embrasure down 
through the eye of the tongue. 

63. Where is the flank casemate carriage em- 
ployed ? , 

It is especially adapted to the mounting of the 
24-pdr. iron howitzer in the flanks of casemate- 
batteries, for defending the ditch ; and both the 
gun-carriage and chassis are narrower and lighter 
than the other casemate-carriages. 

64. Describe the wooden gun-carriage. 

The cheeks are made of white oak, and con- 
nected by two iron transoms, the front one project- 
ing below the cheeks, and resting on the chassis 
with a projection on the bottom of it, fitting in 
between the rails. The bottom of the trail has the 
13* 
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same slope as the upper surface of the chassis on 
which it rests ; so that when its eccentric-roller is 
out of gear, the rear parts of the cheeks fit the 
rails. The remaining portion of the bottom of the 
cheek makes an angle with the rail, and has in front 
a fork, and a roller which runs on the rail of the 
chassis when the eccentric is in gear. Each cheek 
has on the side a trail-handle and a nianoeuvring- 
ring. In rear of the rear transom is placed an 
eccentric-roller, having a projection in the middle 
of it, just large enough to fit in between the rails 
of the chassis, and guide the trail of the carriage. 
When this roller is in gear, the weight of the trail 
rests upon it^ while that of the front part of the 
carriage is thrown upon the front rollers, and the 
piece is then easily run in and out of battery ; but 
the roller being out of gear, as when the piece \s 
about to be fired, the weight rests upon the rear 
part of the cheeks and the front transom, and fric- 
tion is brought into play to diminish the recoiL 
Cap-squares are used with this carriage. 

65. Describe the chassis. 

It consists simply of two rails 3 in. apart, and 
joined by four transoms and assembling-bolts. 
Ilurters on the rear ends of the rails only are used, 
as the bottom projection of the front transom pre- 
vents the carriage running too far into battery. 
The front end of the chassis rests on the sole of 
the embrasure. The end is provided with a pintle- 
plate and a strap of half-in. iron through which the 
pintle passes to the masonry beneath. The rear 
of the chassis is supported by an iron prop, the 
lower end of which is attached to two traverse- 
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66. What hind of carria^s have been adopted 
for use in garrisons instead of wooden ones ? 

Wrought-iron carriages, of four different kinds, 
viz. : 1. The barbette, front pintle, carriage ; 2. 
The barbette, centre-pintle, carriage ; 3. The case- 
mate-carriage ; 4. The flank-casemate carriage. 

67. What is the objection to cast iron ? 

Its weight, and its great liability to splinter 
when struck by shot. 

68. Of how rnany parts is the wrong ht-ir on car* 
riage composed? 

liike the wooden ones, of a top carriage and 
chassis. 

69. Describe the top-carriage. 

It consists of two cheek-plates of thick sheet- 
iron, each one of which is stiffened by three trough- 
beams, termed braces, bolted on the inside of the 
cheeks. Along the bottom of each check an iron 
shoe is fastened by pieces of angle iron, bolted to 
the cheeks and the shoe. This shoe is bent upwards 
at both ends, in front being bolted to the flange of 
the front brace, and in rear to the flange of the rear 
brace. Tlie rear bent portion is longer, and termi- 
nated at top by another bend at right angles, which 
serves as a point of application for a lever. 

The trunnion-plates rest on the top ends of the 
braces, being secured to them throiigli their flanges 
by movable bolts and nuts. 

The cheek-plates are assembled together by 
transoms made of bar iron bent at both ends, and 
bolted to the cheek-plates through the braces. The 
cheek-plates are parallel to each other. 

The carriage is supported in front on an axle* 
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tree with truck wheels in a similar manner to the 
wooden casemate carriage. 

70. Describe the chassis. 

It consists of two rails of wrought iron, the 
cross section of each being in the form of an X. 
The rails are parallel to each other and connected 
by iron transoms and braces. 

In the 8 and 10-in. columbiad and barbette-car- 
riages the middle transom is of wood strengthened 
by iron plates and bolts. 

The chassis is supported on traverse- wheels. 

A prop is placed under the rails to prevent 
sagging. 

71. Whal carriage is used for conveying anrniu- 
nition for a fieldrbattery ? 

The CAISSON. 

72. Describe it. 

A four-wheeled carriage, consisting of two parts, 
one of which is a limber similar to that of the 
gun-carriage, and connected in a similar way by a 
wooden stock and lunette. 

On the axle-body of the rear part, and parallel 
to the stock, are placed three rails upon which are 
fastened two ammunition boxes, one behind the 
other, and similar to the one on the limber ; so 
that the caisson has three ammunition boxes which 
will seat nine cannoneers. The interior compart- 
ments of the ammunition boxes vary according to 
the nature of the ammunition with which they are 
loaded. In rear of the last box is placed a spare 
wheel axle of iron, with a chain and toggle at the 
end of. it. On the rear end of the middle rail is 
placed a carriage hook, similar to a pintle hook, to 
which the. lunette of a gun-carriage whose limber 
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has become disabled, may be attached, and the gun 
carried off the field. 

The caisson has the same turning capacity and 
mobility as the gun-carriage, so that it can follow 
the piece in all its manoeuvres, if necessary. It 
also carries a spare wheel, spare pole, &c. 

73. WTiat provision is made for repairing the 
carriages of a fieldA)atiery when required? 

Every field-battery is provided with a forge. 

74. Describe this wagon. 

It consists, besides the limber, of a frame work 
on which is fixed the bellows, fire-place, &;c. Be- 
hind the bellows is placed a coal-box, wliicli has to 
be removed before the bellows can be put in posi- 
tion. In the limber box are placed the smith's 
tools, horse-shoes, nails, and spare parts (iron) of 
carriages, harness, &c. 

75. Describe the battery-wagon. 

It consists, besides the limber, of a long-bodied 
cart with a round top, which is connected with the 
limber in the same way as all other field carriages. 
The lid opens on hinges placed at the side ; and in 
rear is fixed a movable forage rack for carrying 
long forage. One of these wagons accompanies 
each field-battery, for the purpose of transporting 
carriage-maker's and saddler's tools, spare parts of 
carriages, harness and equipments, and rough ma- 
terials for replacing different parts. 

Both this and the forge are made of equal mo- 
bility with the other field carriages, in order to ac- 
company them wherever they may be required to go. 

76. How many kinds of wheels are employed for 
field carriages ? 

Two : No. 1 for the 6-pdr. gun-carriage, the 



*• 



154 HAND-BOOK OF ARTILLERT. 

caisson, the for^e, the battery-wagon, and for the 
limbers of all field carriages. No. 2 for the 24 and 
32-pdr. howitzer and the 12-pdr. gun-carriages. 

77. In what respects are these wheels similar 9 
They are of the same form and height, and they 

fit on the same axle-tree arm. The height is 57 
inches, and each wheel is composed of 14 spokes 
and 7 fellies. 

78. How do they differ ? 

In the dimensions of their parts, and in strength 
and weight. 

79. What is the weight of these wheels ? 
No. 1, 180 lbs. ; No. 2, 196 lbs. 

80. Wliat are the weight and height of a wheel 
of siecfC-gun carriages and limbers ? 

Weight 404 lbs., and height 60 inches. 

81. What is the portable forge designed for? 
Service in a momitainous country, where wheeled 

vehicles cannot travel, for the purpose of making 
repairs, not only for the artillery, but for all other 
arms of service taken on such expeditions. 

82. What is the mortar-wagon designed for f 
The transportation of siege mortars and their 

beds, or of guns; or large shot and shells. 

83. Describe this wagon* 

The limber and wheels are the same as those 
of the siege-gun carriage. The body consists of a 
platform of rails and transoms, resting on an axle- 
tree, the two middle rails being prolonged to form 
the stock ; six stakes or standards are inserted in 
sockets on the side of this platform and used to 
secure the load. 

The side rails are prolonged to the rear, and 
furnish pivots for a roller placed immediately in 
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rear of the platform. Tliis roller has holes for the 
insertion of hand-spikes, and is used in loading the 
wagon ; the guns, mortars, &c., being drawn up 
on the stock. 

A muzzle bolster on the stock near the limber, 
and a breech-hurter near the hind part of the wagon, 
are provided and used when long pieces are trans- 
ported on it. 

Mortars are usually carried mounted on their 
beds. 

84. Wliat is the use of the hand-cart ? 

!For the transportation of light stores in siege 
and garrison service. 

85. Describe it. 

It consists of a light body with shafts, mounted 
on two wheels. The shafts are joined together at 
the ends, and supported immediately in front of the 
body by iron legs. 

86. What is the use of the hand sling-cart 1 
It is used in siege and garrison service for trans- 
porting artillery short distances. 

87. Describe it. 

It is a two-wheeled carriage made entirely of 
iron, except the pole, which is of oak. The axle- 
tree is arched to make it stroriger, and connected 
with the pole by strong wrought iron straps and 
braces. In the rear of the axle a projection is 
welded to receive the end of a strong hook. The 
end of the pole terminates in a ferule and an eye. 
The eye is for the purpose of attaching to the cart, 
when necessary, a limber or a horse. 

88. How great weights can be transported by 
this cart ? 
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• 

It should not be used habitually for heaTier 
weights than about 4000 lbs., but in case of neces- 
sity a 24 or 32-pdr. gun raay be transported on it. 
For heavier guns or material, the large sling-cart 
drawn by horses or oxen should be used. 

89. What is the field and sieob gin and its 
use? 

It consists, like all gins, of two legs and '^ pry- 
pole, a windlass, sheaves, pulleys, and a fall or 
rope, and is used for mounting or handling guns, 
or other heavy bodies, in the field or in the trenches 
of a siege. The legs are about 14^ feet long and 
the height of the gin about 12 feet. 

90. How does the gabrison gin differ from the 
field and siege gin ? 

It is heavier and stronger, as it is used for 
mounting heavier guns, and has not to be trans- 
ported like the other with an army in the field. 
The legs are longer and the gin higher than the 
other. 

91. Describe the casemate gin. 

It does not differ from the garrison gin except 
in its height, (which is about that of the field and 
siege gin), and the thickness and strength of the 
parts. 
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PARTXm. 

PRACTICAL GUNNERY. 

1. How may the initial velocity of a shot or shell 
he ascertained ? 

Approximately by the empirical formula, 

F=1600i/^ 

Where F=initial velocity. 

a=a coefficient, whose value depends 

on the windage. 
c=charge \ . ^i 

«7=: weight of ball ) ^^ ^'^^• 

The values of a are : 

Windage. Values of a 

0.175 . . . • 3.6 
0.125 . . . . 4.4 
0.090 .... 5.0 

2. Does a shot or shell continue at the same unu 
form velocity during its flight^ 

The velocity decreases as the distance increases, 
in a proportion a little higher than the squares of 
the velocities throughout. 

3. What causes a decrease in the velocity of a 
shot ? 

The resistance of the air, which varies as the 
square of the velocity of the shot. 
14 
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4. With balls of different diameters, and equal 
velocities, to what is the resistance of the air pro- 
portional ? 

Their surfaces, or the squares of their diameters. 

5. Would the velocity of the shot he increased 
by lengthening the gun ? 

Only up to a certain point; in a proportion 
which is nearly the mean ratio between the square 
and cube roots of the length of the bore. It is 
found that the velocity given by long guns is re- 
duced to an equality with that of short guns within 
a short distance from the muzzle when fired witli 
similar charges. 

6. Would the velocity of a shot be increased by 
entirely preventing the recoil, or by adding greatly 
to the weight of the gun f 

In neither case would any sensible effect be 
produced on the velocity. 

7. Would the velocity of the shot be increased by 
using a larger charge of powder ? 

Only to a certain point, peculiar to each gun ; 
by further increasing the charge the velocity would 
be gradually diminished ; yet the recoil is always 
increased by an increase of charge. 

8. What is the ratio of the velocities of shot, 
when of different weights, but fired with similof 
charges ? 

The velocities are inversely as the square roots 
of their weights. 

9. What is the ratio of the velocities of shot of 
equal weights when fired with different charges of 
powder ? 

The velocities are directly as the square roots 
of the charges. 
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10. How may the velocity be increased without 
augmenting the charge of powder ? 

By decreasing the windage; the loss of ve- 
locity by a given windage being directly as the 
windage. From ^ to Jj is lost by a windage of 
Jg- diameter. 

11. What is meant by the time of flight of a 
shot or shell ? 

The time during which it is passing through the 
air from the piece to the first graze. 

12. When firing with common shells at 45° ele- 
vation^ how is the time of flight found ? 

Extract the square root of the range in feet and 

divide by 4, or divide the range in feet by 16 and 

extract the square root of this quotient. * 

Note. Range in feet=:^^^' x cotangent elevation. 

=16i' X cotangent elevation. 
=16^^ where the elevation is 46°. 

Or t-=\ V range in feet for elevation 46°. 

13. Having the time of flighty how is the range 
ascertained ? 

Multiply the square of the time of flight by 16 
for the range mfeet^ (the elevation beini^ 45°.) 

14. What is meant by the penetration of pro* 
jectiles ? 

The depth to which they are forced when fired 
into any resisting medium. 

15. Give the law of penetration of balls. 

The penetration of balls of the siime size, with 
diflferent velocities or charges, is nearly as the 
squares of the velocities ; where the l)alls are of 
different sizes the penetration will be proportionate 
to their diameters multiplied by the density, and 
inversely as the tenacity of the medium. 
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16. Mention the depth of penetration in case of 
the 24-pdr, siege-gun. 

At 100 yards a 24-pdr. ball with a charge of 
one-third of its weight will penetrate as follows : 

Feet Inches 

In earth of old parapets, . 
" " recently thrown up, . 
" Oak wood, sound and hard, . 
" Rubble stone masonry, 
" Brick, . . . • 

17. What is the depth of penetration of shot 
fired from field pieces f 

Fired at the distance of 500 or 600 yards, the 
penetration will be from 4^ to 6 feet in parapets 
recently constructed, and will traverse walls of 
ordinary construction ; but a 12-pounder is neces- 
sary to make a breach in walls of good masonry 
and of 4 feet in thickness, and in this case the po- 
sition of the battery must be favorable, and the 
operation a slow one. 

18. Ifi attacking a post, or fortified position, in 
what manner should the fire from artillery be car- 
ried on ? 

Previous to an assault, the artillery ought to 
support the other troops by a combined fire of 
guns, howitzers, and small mortars, so that, if pos- 
sible, the fire may be simultaneous, as such a 
diversity of projectiles would tend to distract the 
defenders and prevent them from extinguishing any 
fire among buildings, besides throwing them into 
confusion at the moment of assault. In cases of 
surprise, when immediate action is required, the 
above method cannot, of course, be practicable. 

19. When firing guns of different calibres at 



PBACTICAL GUNNSRY. 161 

long ranges, what are the probabilities of hitting the 
object ? 

As the squares of the diameters of their respec- 
tive shot, when of equal density, and fired with pro- 
portional charges. 

14* 
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PART IIY. 

RIFLE CANNON. 

1. Wkai is a rifle f 

A fire-arm having a number of spiral grooves 
cut into the surface of its bore for the purpose of 
giving the projectile a motion of rotation about a 
line coinciding with the direction of its flight. 

2. Wliai are the advantages of this rotation? 

It increases the range of the projectile by caus- 
ing it to move through the air in the direction of 
its least resistance, and corrects the cause of devia- 
tion by distributing it uniformly around the line 
of flight. 

3. Wliat projectiles promise to be most success/id 
for heavy guns ? 

They may be ranged under two heads, viz. : 1st* 
Those which have flanges or projections on them 
to fit into the grooves of the gun in loading, the 
flanges being of a softer metal than the body of the 
projectile. 2d. Those constructed on an expanding 
principle, the body being generally of cast-iron and 
tlie expanding portion being a band or cup of some 
softer metal, as pewter , copper, or wroughtrinmy 
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which enters the bore of the piece freely in loading, 
but which is forced into the grooves by the dis- 
charge. 

4. What determines the form of the spired 
grooves ? 

The angle which the tangent line at any point 
makes with the corresponding element of the bore. 
If this angle be the same at every point, the groove 
is said to be uniform. If it increases from the 
breech to the muzzle, the groove is called increas- 
ing ; if the reverse, decreasing, 

5. Describe the different modes of cutting the 
grooves. 

1st. The barrel may have both a motion of 
translation and rotation, whilst a stationary cutter 
presses upon it. 2d. The barrel may have only a 
motion of rotation while the cutting point is given 
a motion of translation. 3d. The barrel may re- 
main stationary, and the point have both motions. 

6. Which of these is the practical method of ru 
fling a gun ? 

The last ; a rod armed with a cutter is moved 
by machinery back and forth in the bore, and at the 
same time revolved around its axis. If the veloc- 
ities of translation and rotation be both uniform, 
the grooves will be uniform ; if one of the velocities 
be variable, the grooves will be either deci-easing 
or increasing^ depending on the relative velocities 
in the two directions. 

7. What is understood by the term twist ? 

It is employed by gun-makers to express thq 
inclination of a groove at any point, and is meas. 
tired by the tangent of the angle made by the 
groove with the axis of the bore. 



164 BAND-BOOK OF ARTILLERY. 

8. To what is this tangent equal ? 

To the quotient obtained by dividing the circum- 
ference of the bore by the length of one revolution 
of the spiral estimated in the direction of the 
axis. 

9. Has the most suitable inclination of grooves 
for a rifle cannon yet been determined? 

No ; a wide diversity of twists is employed by 
different experimenters. 

10. Describe the Armstrong gun. 

It is a breech-loading rifle cannon, composed 
wholly of wrought-iron, the prominent feature in 
its manuflicture being the combining into one mass, 
of iron bars, which are first coiled into spiral tubes 
and then welded by hammering. From the muzzle 
to the trunnions, the gun is made of one thickness, 
but in rear of the trunnions two additional layers 
of material are applied. The rear end of the gun 
receives a screw, which presses against a movable 
plug or stopper for closing the bore when the gun 
is loaded. The vent is contained in this stopper. 
The screw is hollow and turned by a handle. When 
the stopper is removed, the passage through the 
screw may be regarded as a prolongation of the 
bore. The bore of the field gun is 3 inches in 
diameter, and is rifled with thirty-four small 
grooves — twisty one turn in 9 feet. It is widened at 
the breech one-eighth of an inch, to enable the 
projectile to enter freely and choke at the com- 
mencement of the grooves. The projectile is an 
elongated one, made of cast-iron thinly coated with 
lead ; and being of somewhat larger diameter than 
the bore, the lead is crushed into the grooves, thus 
securing the necessary rotation w^hilst all shake and 
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windage are prevented. The process of loading is 
effected by placing the projectile, with the cartridge 
and a greased wad, in the hollow of the breech- 
screw, and thrusting them, either separately or col- 
lectively, by a rammer into the bore. The stopper 
is then dropped into its place, and secured by turn- 
ing the screw. The gun is fired by the ordinary 
friction tube. The greased wad renders unnecessary 
the use of a sponge. 

The largest gun which has yet been constructed 
is one of 65 cwt. and throwing a shot weighing up- 
wards of 100 lbs. 

The greatest range yet attained by the Arm- 
strong gun is nearly 5J miles. The range of the 
Armstrong 12-pdr. field gun of 8 cwt. at an eleva- 
tion of 5° and with a charge of 1 lb. 8 oz. is about 
1920 yards. Projectiles have been fired from this 
gun through a mass of oak timber 9 feet in thick- 
ness. 

Note. — ^The foregoing description of the Armstrong gun 
is condensed from the 5th Edition of Sir H. Douglas's Naval 
Gunnery, to which the reader is referred fqr a more com- 
plete description of the gun and projectile. 

11. Describe the grooves of the rifled guns 
adopted in our 'service* 

^^ . n i 4ri-in. gun 9 

Number of grooves, -j g-* « tj 

Width " Is " 0.84 " 

j 4i " 076 " 

Depth «» is «* .075" 

Twist " J 4i " 1 turn in 15 feet 

(Uniform) j8 " 1 " H " 

^ ( 44. " 6 in. 

Width of lands, 1 3 i» r...;..;...........;!; 0.6 « 
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Bakoes* op 3-in. Rifled Gun, (wrought iron,) 

Weight, 819 lbs. 



Elevation, j Range. 

1 


Time of flight. 


Length of faz& 


o 


yards. 


seconds. 


seconds. 





380 


1.5 


1.25 


1 


645 


2. 


1.75 


a 


1010 


3.3 


2.'}5 


s 


1310 


4.3 


4. 


4 


1525 


5. 


4.75 


6 


1835 


6.5 


6. 


6 


2100 


7.8 


7.25 


7 


2325 


8.5 


8. 


8 


2400 


10. 


9.5 . 


9 


2790 


n. 


10.5 


10 


2910 


11.50 


11. 


11 


3110 


12.50 


11.75 


12 


3270 


13.25 


13. 


13 


3410 


14.76 


14.5 


14 


8710 


15.5 


15.25 


15 . 


3820 


16. 


15.5 


18 


4180 


17. 


16. 


Charge— 1 pound Dnpont'e No. 10 Powder. 


Projectile— Dyer's case shot, lOf lbs. 


Atib of gnn — 6 feet 3| inches above the water. 



THE PARROTT RIFLE GUN. 

1. Name those now in use. 

10, 20, 30 army, 30 navy, 100, and 200-pdrs., 
the two latter being the same for both army and 
navy. 

2. Give the weights of these guns, 

lO-pdr., 890 lbs. ; 20-pdr., 1,750 lbs. ; 30-pdr. 
army, 4,200 lbs. ; 30-pdr., na^y, 3,550 lbs. ; 100- 
pdr., 9,700 lbs. ; 200-pdr., 16,500 lbs. 

♦ Famished by Lieutenant Baylor, U, S. Ordnance Corps, Com- 
manding Fort Monroe Arsenal. 
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3. What are the diameters of their lores f 
10-pdr., 2.90 inches ; 20-pclr., 3.67 inches ; 30- 

pdr. army, 4.20 inches ; 30-pdr. navy, 4.20 inches ; 
100-pdr., 6.40 inches ; 200-pdr., 8.00 inches. 

4. Give the lengths of the bores. 

10-pdr., 70 inches ; 20-pdr., 79 inches ; 30-pdr. 
army, 120 inches ; 30-pdr. navy, 96.8 inches ; 100- 
pdr., 130 inches ; 200-pdr., 136 inches. 

5. Name the smooth-bore guns which correspond 
to these rifled guns in calibre. 

3-pdr. smooth-bore to the 10-pdr. ; 6-pdr. 
smooth-bore to the 20-pdr. ; 9-pdr. smooth-bore to 
the 30-pdr. ; 32-pdr. smooth-bore to the 100-pdr. ; 
8-inch to the 200.pdr. 

6. What projectiles are used with this gun ? 
Shells, case shot or shrapnell, solid shot, and 

canister. . 

7. What are the weights of those used with the 
100-pdr. gun ? 

Long shell, weight 101 lbs. ; solid shot, weight 
99i- lbs. ; short shell, weight 80 lbs. ; hollow shot, 
weight 80 lbs. 

8. What kind of powder is employed? 

No. 7 or No. 5 powder for the 100 and 200- 
pdrs. ; and the ordinary cannon powder, now de- 
nominated mortar powder, for 10, 20, and 30-pdrs. 

9. What are the dimensions of the cartridges f 
The same as prescribed for ordinary cannon of 

the same bore. 

10. How are the guns loaded? 

The cartridge is first inserted and rammed 
home, and then the projectile, with the ring of 
brass at its rear end greased, if practicable. The 
^e plug must, before firing, be screwed down 
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finnly in its place. To insure its fitting closely, it 
is provided with a ring or washer of leather. The 
rammer should be hollowed out, to prevent injury 
to the fuze at the front end of the shell. When a 
round shot is used, as for the ricochet, it should be 
wrapped in canvas, or other suitable material, in 
order to bring its centre as nearly in the axis of the 
bore as practicable. 

11. Describe the sights. 

These consist of a fixed sight upon the right rim- 
base, and a brass movable sight, placed in a socket, 
which is screwed into the rear of the wrought-iron 
reinforce at the breech of the gun. 

The movable sight is furnished with a sliding 
eye-piece, and is graduated up to 10°. The eye- 
piece is capable of lateral adjustment, to allow for 
the drifl up to 10°, and for the effect of the wind. 

12. Are elevating screws employed with this 
gun? 

The 100-pdr. and 8-inch, and nearly all the 
30-pdr. army guns, are provided with them. These 
guns having no preponderance, can be fired from 
fixed batteries without any elevating screws ; but 
for close adjustment of the elevation in sighting, 
and for easy and rapid change of the position of the 
gun, the screw is highly important. It is so placed 
as to be managed by the person sighting the gun. 
At elevations above 20° it is better to detach the 
screw. 

13. What carriages are employed with these 
guns 9 

For 10-pdr. army gun, the 6-pdr. field carriage. 
« 20 '^ '' 12 ^^ '' 

" 30 « " 18 " siege carriage. 
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For 100-pdr. army gun, and 8-inch army gun, 
a special iron carriage, or that of 8-inch columbiad, 
or 10-inch columbiad, respectively. 

Banges of 100-pdr. Parrott Gun. 
Charge, 10 lbs. No. 7 Powder. 



Elevation. 


Projectile. 


Range. 


Time of flight. 


e 




yards. 




8i 


Long shell 


1450 


4i seconds. 


6 


(( <( '' 


2100 


6i " 


6 


SoUd shot 


2200 


6i " 


10 


Long shell 
Solid shot 


8520 


13 " 


10 


8810 


13 " 


15 


Long shell 
Solid shot 


4700 


18 « 


16 


6030 


18i « 


16 


Hollow shot 


6190 


19 « 


20 


Long shell 
Solid shot 


6863 


21f « 


20 


6126 


22* *» 


20 


Hollow shot 


6338 


23 « 


25 


Long shell 
Solid shot 


6820 


28 " 


26 


6910 


29 *» 


25 


Hollow shot 


7180 


29* •" 


80 


Short shell 


7810 


32i " 


8Q 


Hollow shot 


7988 


82* " 


1 " 


It It 


8468 


861 " 



With No. 5 Po.wder, the ranges were slightly 
less at the lower angles ; but at 30° and 35°, the 
ranges with the No. 5 and Hollow shot were as 
follows : 

At 30" 8190 yards. 

" 35"* 8845 " 

Drift. 

This is to the rights according to the rifling of 
the gun, and it is to be allowed for in sighting. 
Though regular, under the same circumstances, 
15 
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it is influenced by the force and direction of the 
wind. The following results have been obtained 
on trial : 



Drift at 5° 4 yards, 

" 10" 10 

" 16° 48 

" 20° 63 

" 25° 103 

" 25° 43 

" 30° 130 

" 36° 206 



Greatest drift at 36' 



wind from left. 



« 

u 



very fresh, 
right moderate, 
fresh. 



226 yards ; least, 186 yards. 



8-INCH OR 200-PDR. Gun. 
Charge, 16 lbs. ; Projectile-weight, 150 lbs. 

Full ranges have not been determined, but par- 
tial trials show that the ranges are a little superior 
to those jof the 100-pdr. 

30-PDR. Parrott Siege Gun. 
Charge, 3^ lbs. of Mortar Powder. 



Elevation. 


Projectile. 


Bange. 


Time of flight. 


o 




yards. 




Si 


Shell, 29 IbB. 


1500 


4^ seconds. 


6 


u u 


2200 


6i " 


10 


(1 Cf 


3500 


12i « 


15 


t( i( 


4800 


17* " 


20 


(( u 


5700 


21i " 


25 


<l (( 


6700 


27 « 



BIFLE CANNON. 
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20-PDR. Parrott Gun. 
Charge, 2 lbs. of Mortar Powder. 



Elevation. 

\ 


Projectile. 


Range. 


Time of flight. 


o 

1 

2 

6 

1 10 

15 

1 


Case flbotv 19^ lbs. 

(( t( jgl ii 

Shell, 18f « 
" 18f « 
« 18* «* 
" 181 " 


yards. 
620 
950 
1500 
2100 
8350 
4400 


1| seconds. 

Sk " 

41 " 

6* « 
Hi " 
17i " 



10-PDR. Parrott Gun. 
Charge, 1 lb. of Mortar Powder. 



Elevation. 


Projectile. 


Range. 


Time of flight. 


o 




yards. 




1 


Case shot, lOi lbs. 


600 




2 


it (( io| «i 


930 


8 seconds. 


if 


Shell, 91 « 


1100 


3i «« 


a g. ii 


1460 


41 " 


4i 


it 9j it 


1680 


61 " 


6 


it 9j ii 


2000 


6i " 


6 


It 9j it 


2250 


71 «« 


7 


u 9^ ii 


2600 


81 « 


10 


t( 9i it 


3200 


10* « 


12 


" 91 " 


S600 


I2I «« 


15 


it 9j it 


4200 


16? " 


20 


tc 9| it 


5000 


21J « 



Approximate Rule for Time op Flight. 

Under 4000 yds,, velocity of projectile, 800 yds. in 1 second. 

** 6000 " " " 266 *' " 

Over 6000 " " " 233 " " 

The following table presents a synopsis of the result*? in 
case of some of the riile cannon tested at Fort. Monroe in 
1859, by a board of Ordnance and Artillery officers. 
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Tabqei 



Naus. 


Calibes. 


Bosk 




Gbooyes. 




C 
es 


►3 


d 
6 

• 

6 

7 

7 
8 

8 

8 

16 


Width. 


Depth. 


TWIKL 


Sawyer — 
Dimick.... 

Dr. Beed... 

Da 
Da .. 

Da 

Gapt Dyer. 

Do. .. 


24-pdr. 
82-pdr. 

12-pdr. Siege 

12-pdr. Field 
82-pdr. 

6-pdr. 

8-pdr. 

• 

6-pdr.bronze 


in. 
5.862 

6.4 

4.854 

4.636 
6.425 

8.69 

2.9 

3.67 


in. 
110 

101 

109 

74 
110 

108.4 

44.5 

57.5 


in. 
1.5 

2.0 

• 

l-14th 
circum. 

do. 

l-6th 
circum. 

do. 
0.4 
0.5 


in. 
0.25 

0.2 
rectan. 

.08 to .08 

• 

do. 

.085to .12 
circular. 

.077to.lll 
circular. 
< 
.05 

.025 


Uniform, one tnm ii 

841/8 feet . 
Increasing fromOt.i 

onetumine2\2ft. 

at muzzle; tvisi 

to the rigbt 
Increasing from Out 

commencemeDt to 

one turninfiOfrtf 

at muzzle. 
Do. da 

Uniform, one tain ia 
40 feet 

Uniform, totbericbt 
one turn in So feet 

Uniform, one torn ia 
16 feet 

Uniform, one tnrn la 
19 feet _ 



The following is a description of the several projectiles, vi2. : 

Sawyer's. — ^Flanged projectile ; elongated ; entire shell coated with 
an alloy chiefly of lead, and has a percussion cap oo 
small end. 

Dimick's. — ^Expanding shell ; elongated ; cup of soft metal cast on rear 
end of projectile. 

Heed's. — The body is of cast-iron and the expanding portion is a cop 
of wrought-iron, which is fastened to the body by ic- 
scrting it in the mould and pouring the melted metal 
around it. 

Dteb's. — Description nearly the same as that of Dimick's. 



^ 'i 


1 


imYua*. 


-.r.^ 


J. 






51 


•3 

i 


ll 

1 


a 


i 

1 


if 


It 


ii 


'1 
4S 


1= 


= 1 


ii 


g J 

■5 1 u 


i 


^ 


Ibj. 


It* 

0* 


15 


18 


2 


2 




lis 


B2 17 


«SA9 


18 80 




Bl 


« 


' 


' 


> 


!1B 




M 


M 


t 


' 


0* 








5000 


« 


» 


- 


" 


• 


SIS 




SO 


. 


s 


4 so 










im 


15 


3 




1. 


, 


» 


s 


















SoM 


IS 


e 
u 


10 
S8 


S 

19 


' 


BIB 

aw 


^ 


63 


19 

e 


B 


445 


s* 


8668 


1180 




^ 


9 


1 


.S 


16 


• 


am 




IB 


< 


t 


« 


7 


8«l) 


18 80 


10 


^ 


U 


1* 


2S 


■' 


' 


»« 





















The following ie extracted from the report of ibe Board : 

"The method of obtaiaing rifle motion in these different guns is of 

" 1. Flanged projectiles entering into the groovei of the gun. 

" 2. Expanding projectiles, which are forced into the grooves b; 
tlie action of the charge, ^though the Ranged projectile, when made 
with great predion, has given good results, an sfiown bj the tables of 
Rriag, the extreme nicety In its fabrication, and the care and trouble 
required to load the gun, particularly when it becomes foul by firing, 
eeem to render it not as suitable for service lis the eipanding pro- 
jectile. • **•*• 

" From the results obtained, the conclusion is iocritablo that the 
era of amoolh-bore field arlillerj has passed aivay, and that the period 
of the adoption of rifle cannon for siege and garrison serrice cannot 
be remote. The superiority of eloDgated projectiles, whether solid or 
hollow, with the rifle rotation, as regards economy of ammuuitioii, 
extent of range, and uniformity and accuracy of eflTect, OTcr the pt«*' 
snt system, is decided and unquestionable." 
16- 
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PART XV. 

MISCELLANEOUS. 

1. What is the velocity of sound in the airf 
At the temperature of 33° the mean velocity of 

sound is 1092.5 feet in a second. It is increased or 
diminished half a foot for each degree of tempera- 
ture above or below 33°. 

2. Sow can the distance of an object be ascet' 
tained by the report of fire-arms ? 

By observing the number of seconds that elapse 
between the flash and the report of a gun, and mul- 
tiplying the number by the velocity of sound in 
the air. 

3. What is momentum f 

The force possessed by a body in motion ; and 
is measured by the product of the mass of the body 
into its velocity. 

4. When equal masses are in motion, what pro- 
portion do their momenta bear to their velocities? 

They are proportional to their velocities. 

5. When velocities are equal, what proportion 
do their momenta bear to their masses ? 

They are proportional to their masses. 

6. What proportion do the momenta bear to 
each other when neither the masses nor velocities are 
equal? 
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They are to each other as the products of their 
masses into their velocities respectively. 

7. What is the average weight of a horse? 
About 1000 pounds. 

8. What space does a horse occupy in the ranks ; 
in a stall; and at a picket ? 

In the ranks a front of 40 in., a depth of 10 
feet ; in a stall, from 3^ to 4^ feet front ; at picket 
3 feet by 9. 

9. What are the comparative effects of the labor 
of a many and that of a horse or mule ? 

Taking the useful effect of a man's daily labor 
as unity, a horse can carry a load on a horizontal 
plane, 4.8 to 6.1 times ; and a mule, 7.6 times 
greater than a man. Taking a man with a wheel- 
barrow as unity, a horse in a four-wheel wagon can 
draw 17.5, and in a cart 24.3 ; and a mule in a 
cart 23.3 times greater burden. 

10. What weight is an artillery horse required 
to draw ? 

Not more than 700 lbs., the weight of the car- 
riage included. 

11. What weight can a team of four horses or 
more, draw with useful effect? 

Including the weight of carriage, 4 horses can 
draw 24 cwt., or 6 each ; 6 horses, 30 cwt, 5 each ; 
8 horses, 36 cwt., 4^- each ; and 12 horses, 48 cwt., 
or 4 each. It is usual to estimate the weight of a 
carriage exceeding 12 cwt. as part of the load. 

12. What weights are carried by the riding^ 
pack, and draught horses respectively ? 

A horse carrying a soldier and his equipments, 
(say 225 lbs.) travels 25 miles in a day, (8 hours ;) 
a pack-horse can carry 250 to 300 lbs., 20 miles a 
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day ; and a draught-horse, 1600 lbs. 23 miles a day, 
weight of carriage included. 

13. WTiat are the usual paces for horses in the 
artillery ? 

Walk, trot and gallop ; the last is seldom neces- 

-'k w^. u .^..... ™ .^..., .,,., 

march for field-artillery^ and rate of motion^ 

An ordinary march is^ about 15 miles at 2^ 
miles per hour for 6 hours ; this must depend upon 
the condition of the horses, state of the roads, and 
various other circumstances. Horses starting fresh, 
and resting after their work, may, on tolerable 
roads, perform 2 miles in half an hour ; 4 miles in 
1^ hours ; 8 in 4, and 16 in 10 hours. 

15. What is the rate of march of horse artillery 
and cavalry ? 

Walk 3f miles per hour, or 1 mile in 16 min- 
utes ; trot 7 J per hour, or 1 mile in 8 niinutes ; 
manoeuvring gallop, at the rate of 11 miles per 
hour, or 1 mile in 5^ minutes ; cavalry charge, 24 
miles an hour, or at the rate of 1 mile in 2^ min- 
utes. 

\^, At what rate does infantry march? 

In common time, 90 steps =70 yards in 1 min- 
ute,^ or 2 miles 680 yards in an hour ; in quick 
time, 110 steps=r86 yards in one minute, or 2 
miles 1613 yards in an hour ; in double quick, 
140 steps =109 yards in 1 minute, or 3 miles 
1253 yards in an hour. 

17. What space does a foot soldier occupy in 
the ranks, and what is his average weight ? 

A front of 20 in., and a depth of 13 in., without 
the knapsack ; the interval between the ranks is IS 
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in. ; 5 men can stand in a space of 1 square yard. 
Average weight of men, 150 lbs. each. 

18. What is the daily allowance of water for a 
man ? 

One gallon, for all purposes. 

19. What is it for a horse? 
Four gallons. 

20. What is the weight of a bushel of oats; or 
of wheat ; and the weight of hay ? 

32 lbs., or 25.71 lbs. to the cybic foot, in case 
of oats ; 60 lbs. to the bushel, or 48.21 lbs. to the 
cubic foot, in case of wheat ; hay pressed in bun- 
dles, weighs 11 lbs. per cubic foot. 

21. What weight does an infantry soldier carry 
when in marching order ? 

About 45 lbs. in all. His knapsack when 
packed weighs 24 lbs. ; canteen when filled, and 
one day's provisions in haversack, 5 lbs. ; rifle- 
musket, sling, and bayonet, 10^ lbs ; belts com- 
plete, including 20 rounds of ammunition, 6 lbs. 

22. How is the area of a circle found? 
Square the diameter, and multiply by .7854 

for the area; or square the circumference, and 
multiply by .07958 for the same result. 

23. How is the content of a conical frustum 
found ? 

Add into one sum, the areas of the two ends 
and the mean proportional between them; take 
one-third of that sum for the mean area, and multi- 
ply it by the perpendicular height of the frustum, 
for its content. 

24. How is the mean proj^rtional found for the 
above ? 

By multiplying the areas of the two ends to- 
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gether and extracting the square-root of their prod- 
uct. A more simple rule is the following: As 
the diameter of the large end is to that of the small 
end, so is area of base to mean proportional re- 
quired. 

25. How is the content of a spherical segment 
found? 

Prom three times the diameter of the sphere 
take double the height of the segment, then multi- 
ply the remainder by the square of the height, and 
this product by .5236 ; or, to three times the square 
of the radius of the segment's base add the square 
of its height, then multiply the sum by the height, 
and this product by .5236, for the content. 

26. ITow is the capacity or content of a Gomer 
chamber computed? 

This chamber being the frustum of a cone with 
a hemispherical bottom, its capacity will be found 
by applying the foregoing rules, viz. : first find the 
content of the frustum, then that of the spherical 
segment or bottom, and add their contents into one 
sum for the capacity. 

27. How is the content of a rectangular box ascer- 
tained ? 

Multiply the length* by the breadth, and this 
product by the depth. 

28. How is the capacity of a cylinder calcidaiedf 
Multiply the area of the base by the height. 

29. How is the content of a barrel found? 
Multiply half the sum of the areas of the two 

interior circles, taken at the head and bung, by the 
interior length ; or, to the area of the head add 
twice the area at the bung, multiply that sum by 
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the length, and take one-third of the product for 
the content. 

30. What is meant by the term enfilade ? 
Sweeping the whole extent of a work, line of 

troops, deck of a ship, (fee, with shot or shells. 

31. WTiat does defilade mean ? 

The art of disposing guns, troops, or works in 
such a manner that they shall be protected from a 
plunging-fire from adjoining heights. 

32. What are the dimensions required for an 
earthen parapet to resist the fire of field or siege 
guns ? 

6 feet for 6-pdrs. ; 14 feet for 12-pdrs. ; 18 
feet for 24 or 18-pdrs. ; four feet of oak or brick 
will resist cannon shot. 

33. What thickness of ice will adm^ the passage 
of infantry, cavalry, and artillery ? 

Ice 3 inches thick, will bear infantry marching 
in file ; from 4J- to 6^^ inches, cavalry and light ar- 
tillery ; and beyond that the heaviest gun carriages 
may pass in safety. Ice 8 inches thick will bear 
nearly 10 cwt. upon a square foot without danger. 

34. How is the size of a rope designated? 

By its circumference : thus, a two-inch rope is 
a rope two inches in circumference. 

35. How is the strength of a hemp rope, or the 
weight it will support, ascertained ? 

Square the circumference in inches, and divide 
by 6, for the weight in tons, that it will bear sus- 
pended from it. 

36. How can the breadth of a river be ascertained 
without instruments f 

As follows : 
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1st. The line AB (the distance to be determined) 
is extended upon the bank to 2>, from which point, 
after having marked it, lay off equal distances DC 
and Cd ; produce BC to b, making Cb= CB ; then 
extend the line db until it intersects the prolonga- 
tion of the line CA at a. The distance ab is equal 
to AB or the width of the river. 

■ 

2d. Lay off any convenient distance, BC^ per- 
pendicular to AB, erect a perpendicular DC to 
A Cy note the point D where it intersects AB pro- 

Bp 
duced ; measure BD; then AB=£j),* 

37, How can the breadth of a river be ascertained 
by the means of the peak of a cap^ or cocked hat ? 

^.„ * The 2d method was suggested to me by CaptaUx Yogdes, 1st Ar- 
tmery, U, 8, Army, 3 \f ^ -^ 
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Place yourself at the edge of one bank and 
lower the peak of the cap, or poiijt of the hat, till 
the edge cut the other bank, then steady your head, 
by placing your hand under your chin, and turn 
gently around to some level spot of ground on 
your own side of the river, and observe where your 
peak or point of your hat again meets the ground ; 
measure this distance, which will bo nearly the 
breadth of the river. 

38. How do you ascertain the distance of an 
object by means of the tangent scale of a gun^ the 
height of the object at the required distance being 
known? 

Direct the line of metal of the gun on the top 
of the object; then raise the tangent slide till the 
top of it and notch on the muzzle ara in line with 
the foot of the object, and note what length of scale 
is required ; then by similar triangles, as the length 
of the raised part of the tangent scale is to the 
length of the gun, so is the height of the distant ob- 
ject to the distance required. 

39. What composition may be used for greasing 
the axle-trees of artillery carriages ? 

Hog's lard softened by working it. If this 
cannot be procured, tallow or other grease may be 
used ; if hard, it should be melted with fish-oil. 

40. What is the simplest method of bursting open 
strong gates ? 

Suspend a bag of gunpowder containing 50 or 
60 lbs. near the middle of the gate, upon a nail or 
gimlet, having a small piece of port-fire inserted at 
the bottom, and well secured with twine. 

41. What is the length of a pendulum to vibrate 
tecondsj half and quarter seconds respectively ? 

16 
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Seconds, 39.1 inches ; half-seconds, 9.8 inches ; 
and quarter-seconds, 2.45 inches. 

42. Give a formula for determining the length 
of the seconds pendulum in any latitude. 

1 

/= [32.1803 feet— 0.0821 cos. 21at3 

9.8696044 

43. How are the tim£s of a single oscillation of 
two pendulums to each other ? 

As the square-roots of their lengths. 

44. Bepeat the table of measures. 

10 tenths . . . .1 inch 

4 inches .... 1 hand 

12 inches . . • .1 foot 

28 inches .... 1 pace 

8 feet . . • .1 yard 

2 yards . . *. . 1 fathom 

220 yards . . . .1 furlong 

1760 yards .... 1 mile 

45. Repeat the table of avoirdupois weight, 

2'7.d43'75 Troy grains • . 1 dram 

16 drams • • • 1 ounce 

16 ounces • • • .1 pound 

28 pounds . . * 1 quarter 

4 qrs. or 112 lbs. . • .1 cwt. 

20 cwt. .... 1 ton 

In some of our States the ton is estimated at 2000 lbs. 

46. What is the force of gravity ? . 

It is that force of attraction exerted by the 
earth upon all particles of matter, which tends to 
urge them towards its centre. 

47. What is the specific gravity of a body f 
The ratio of the weight of a body to that of an 

equal volume of some other body assumed as a 
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standard, usually pure distilled water at a cextain 
temperature. 

48. WTial is the law of descent of falling bodies f 
The spaces fallen through from the commence- 
ment of the descent are proportional to the squares 
of the times elapsed. 

49. What compositions are made use of for pre- 
serving ixon cannon ? 

1. Black lead, pulverized • . .12 

Red lead ■ . . . . 12 

Litharge • . . . .5 

Lampblack .... 6 

Linseed Oil . • . . .66 

Boil it gently about twenty minutes, during 
which time it must be constantly stirred. 

2* Umber, ground .... 8.^6 
Gum Shellac, pulverized . , 8.75 

Ivory black .... 8.76 

Litharge .... 8.75 

Linseed Oil , , . .78 

Spirits of turpentine . . . 7.25 

The oil must be first boiled half an hour ; the 
mixture is then boiled 24 hours, poured off from 
the sediment, and put in jugs, corked. 

8. Coal tar (of good quality) . . 2 gals. 

Spirits of turpentine . . 1 pint 

In applying lacker, the surface of the iron must 
be first cleaned with a scraper and a wire brush, if 
necessary, and the lacker applied hot, in two thin 
coats, with a paint brush. It is better to do it in 
summer. Old lacker should be removed with a 
scraper, or by scouring, and not by heating the 
gims or balls, by which the metal is injured. 
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About 5 gallons of lacker are required for 100 
field-guns and 1000 shot ; about 1 quart for a sea- 
coast gun. Before the lacker is applied, every par- 
ticle of rust is removed from the gun, and the vent 
cleared out. 

50. How many gallons does a cubic foot contain ? 
7.48 gallons. 

51. What is the weight of a gallon of distiUed 
water ? 

At the maximum density (39°.8 Fahr.), the 
barometer being at 30 inches, it weighs 8.33888 
avoirdupois pounds, or 58373 Troy grains. 

52. What are the different lengths of plummets 
for regulating the march of infantry ? 

Oommon time 90 steps in a minute, 17.37 inchesi 

Quicktime 110 " " " 11.6 " 

Double quick. 140 " . " " 7.18 " 

53. How is a plummet made ? 

By means of a musket ball, suspended by a silk 
string, upon which the required lengths are marked ; 
the length is measured from the point of suspension 
to the centre of the ball. 

54. Explain how to embark and disembark ar- 
tillery and its stores, ' 

1. Divide the total quantity to be transported 
among the vessels, and place in each vessel every 
thing necessary for the service required at the 
moment of disembarkation, so that there will 
be no inconvenience should other vessels be de- 
layed. 

2. If a siege is to be undertaken, place in each 
vessel with each piece of artillery its implements, 
ammunition, and the carriages necessary to trans* 
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* 

port the -whole or a part; the platforms, tools, 
instruments, and materials fipr constructing bat- 
teries ; skids, rollers, scantling, and plank. 

3. If a particular calibre of gun is necessary for 
any operation, do not place all of one kind in one 
vessel, to avoid being entirely deprived of them by 
any accident. 

4. Dismount the carriages, wagons, and lim- 
bers, by taking off the wheels and boxes, and, if 
absolutely necessary, the axle-trees. Place in the 
boxes the linch-pins, washers, &c., with the tools 
required for putting the carriage together again. 
Number each carriage, and mark each detached 
article with the number of the carriage to which it 
belongs. 

5. The contents of each box, barrel, or bundle, 
should be marked distinctly upon it. The boxes 
should be made small for the convenience of hand- 
ling, and have rope handles to lift them by. 

6. Place the heaviest articles below, beginning 
with the shot and shells, (empty,) then the guns, 
platforms, carriages, wagons, limbers, ammunition 
boxes, &c. ; boxes of small arms and ammunition 
in the dry est and least exposed part of the vessel. 
Articles required to be disembarked first should 
be put in last, or so placed that they can be readily 
got at. 

If the disembarkation is to be performed in 
front of the enemy, some of the field-pieces should 
be so placed that they can be disembarked imme- 
diately, with their carriages, implements, and am- 
niunition ; also the tools and materials for throwing 
up temporary intrenchments on landing. 

7. Some vessels should be laden solely with 

16* 
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such powder and ammunition as may not be re- 
quired for the imm^iate service of the pieces. 

8. On a smooth, sandy teach, heavy pieces, 
drc, may be landed by rolling them overboard as 
soon as the boats ground, and hauling them up 
with sling-carts. 
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SEQUEL. 

BEBYINa AND WORKING HEAVY ABTILLEBT. 



Cteneral Directions. 

Formation* of a Compaiiy into I)etaoImient& 

A company being in one rank faced to the rights 
and told off into the number of cannoneers required 
for the pieces, is formed into detachments by the 
following commands : 

1. In two ranks form detachments. 

2. March. 

At the first command, the leading man of each 
detachment faces to the front, and at the second 
command, the other cannoneers step off together. 
The second man, counting from the right, in each 
detachment, places himself behind the first, and 
&ces to the front. The two following men will, 
in like manned, on closing up, form the next file, 
and so on. The sergeants, according to seniority, 
take charge of the detachments from right to leil, 
and tell off their detachments. Each of these ser* 
geants is designated chief of piece. 
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Telling Off the Detachments. 

1. The odd numbers form the rear, and the even 
numbers and the gunner, the front rank. The right 
file is numbered 1 and 2 ; the next file 3 and 4 ; 
.^he gunner is uncovered, and on the left of No. 4 ; 
and on his left are as many files as are required, 
numbered 5 and 6, 7 and 8, &c. 

The March to the Battery. 

2. The instructor wheels the detachments into 
column, or ftices them by a flank either to the right 
or left ; to the right, if he is to approach the battery 
on the left ; and to the left, if he is to approach the 
battery on the right. 

In column, the chief of piece is two paces in 
front of the centre of his detachment ; faced by a 
flank, he is at the side of the leading front rank 
man. When the detachments arrive at the dis- 
tance of four yards from the left or right of the 
battery, the instructor commands : 

Detachments opposftb your pieces. 

As each detachment arrives in rear of its 
piece, it is halted by its chief of piece, and wheeled 
into line or faced to the front, /owr yards in rear 
of the platform, its centre in line with the axis. 
The chief of piece posts himself on the right of bis 
detachment. 

To Cause the Cannoneers to Tak^ their Posts. 

3. The instructor commands : 

1. Detachments to your posts* 

2. March. 
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Each detachment at the first command is &ced 
to the right by the chief of piece, and at the second 
command files to the lefl, the two ranks separating ; 
the rear rank marching to the right of the piece, 
and the front rank to the lefl. As each man arrives 
at his post, he halts and feces the piece ; Nos. 1 ancT 
2 one yard from the epaulment, parapet, or scarp, 
their breasts eighteen inches outside the wheels of 
the carriage or cheeks of the mortar bed ; and the 
remaining numbers and the gunner dressing re- 
spectively on Nos. 1 and 2, at intervals of one 
yard, except that, between Nos. 3 and 5, there is an 
interval of two yards. With the mortar, Nos. 1 
and 2 are opposite the front manoeuvring bolts, 
and Nos. 3 and 4 opposite those in rear. The 
chief of the piece, while at the battery, will gener- 
ally be one yard outside the cannoneers of the lefl 
facing the piece, and two yards in rear of the plat- 
form or rearmost part of the carriage. 

To Allow th6 Detachment to Best 

'4. The instructor commands : 

In place — rest, or Rest. 

The cannoneers lay down their handspikes* 
In the first case the men remain at their posts ; in 
the second case, they may leave their posts, but 
must remain near the piece. 

Tc Resume the Exercise. 

6. The instructor commands : 

Attention detachments. 
All resume their posts and handspikes. 
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To Change Posts. 

6. The instructor commands : 

1. Change Posts, 

2. March. 

• 3. Call off. 

At the first command the cannoneers lay dcwn 
their handspikes ; place their equipments on the 
parts of the carriage nearest them, and face to their 
left. At the next command, they step off in double 
quick time, each advancing one post ; No. 2 taking 
that of No 1. On arriving at their new posts they 
£sioe the piece and equip themselves. 

To Leave the Battery. 

7. The instructor commands : 

1. Detachments rear» 

2. March. 

The chief of piece faces the detachment to the 
rear at the first command, and at the second it 
marches to the rear, the left cannoneers closing on 
those of the right, files to the right, and is halted 
and faced to the front by the chief of the piece so 
as to bring its centre opposite the middle of lie 
platform and four yards in rear of it. 
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Service of a Onn momited on a Siege 

Carriag^e* 

Seven men are necessary ; one gunner and six 
other cannoneers. 

8. The implements, &c., are arranged as fol- 
lows : 

Handspikes — ^three on each side of the carriage, 
leaning against the epaulment, in line with the can- 
noneers. 

Sponge, Rammer — one yard behind, and paral- 
lel to the line of cannoneers of the right, the sponge 
uppermost, the sponge and rammer-heads turned 
from the epaulm^t and supported on a prop. 

Pass-box — against the epaulment, outside the 
pile of balls. 

Tube-pouch — containing friction tubes and the 
lanyard, which is wound upon its handle. Sus- 
pended from the cascable. 

GunneT^S'pouch — containing the gunner's level, 
breech-sight, finger-stall, priming wire, gimlet, vent- 
punch, and chalk. Suspended from the cascable. 

Chocks- — one on each side of the piece, near the 
ends of the hurter. 

Vent-cover — covering the vent. 

Tompion — in the muzzle. 

Broom — leaning against the epaulment, outside 
of the pile of balls. 

There should be one gunner's level, two vent- 
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punches, one worm, one ]adle, and one wrench to a 
battery not exceeding six pieces. 

The balls are piled on the left of the piece near 
the epaulment, and close to the edge of the platform. 

The wads are placed between the epaulment and 
the balls, partly resting on them. 

To Cause the Implements to be Distributed. 

The instructor commands : 

Take implemekts. 

9. The gunner steps to the cascable ; takes off the 
vent-cover, l^anding it to No. 2 to place against the 
epaulment, outside the pass-box ; gives the tube* 
pouch to No. 3 ; equips himself with his own pouch 
and the finger-stall, wearing the latter on the second 
finger of the left hand ; levels the piece by means 
of the elevating-screw ; applies his level to ascertain 
the highest points of the base-ring and swell of the 
muzzle, which he marks with chalk, and resumes his 
post. 

No. 3 equips himself with the tube-pouch. 
Nos. 1 and 2, after passing twQ handspikes each to 
Nos. 3 and 4, take each one for himself, Nos. 5 
Bjnd 6 receive theirs from Nos. 3 and 4. 

10. The handspike is held in both hands, the 
hand nearest the epaulment grasping it near the 
small end and at the height of the shoulder, back 
of the hand down, elbow touching the body ; the 
other hand back up, the arm extended naturally ; 
the butt of the handspike upon the platform, on the 
side farthest from the epaulment, and six inches in 
advance of the alignment. 

11. When the cannoneer lays dowm his hand- 
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spike, he places it directly before him, about six 
inches in front of and parallel to the alignment, the 
small end toward the epaulment ; and whenever he 
thus lays it down for the discharge of any particular 
duty, he will take it up on returning to his post 
after. having completed that duty. 

The Service of the Piece is Executed as foIlowB: 

The instructor commands : 

1. From Battery. 

12. The gunner moves two paces to his right. 
Nos. 1, 2, 3, 4, 5, and 6, facing "from the epaul- 
ment, embar : Nos. 1 and 2 under the front of the 
wheels ; Nos. 3 and 4 through the rear spokes of 
the wheels near the felly, under and perpendicular 
to the* cheeks ; and Nos. 5 and 6 undei*the manoeu- 
vring bolts. When all are ready, the gunner gives 
the command Heave, which will be repeated as 
often as may be necessary. He sees that Nos. 5 
and 6 guide the trail in prolongation of the direc- 
tion of the embrasure, and as soon as the face of 
the piece is about one yard from the epaulment^ 
conamands Halt, at which all uiibar and resume 
their posts. Nos. 1 and 2 chock the wheels. 

2. Load by detail — Load. 

13. Nos. 1, 2, and 4 lay down their hand- 
spikes. No. 2 takes out the tompion, and places 
it near the vent-cover. No. 1 faces once and a 
half to his left; steps over the sponge and 
rammer; faces to the piece; takes the sponge 
in both hands, the backs down, the right hand 
three feet from the sponge-head, the left hand 
eighteen inches from it ; returns to the piece, enter- 
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ing the staff in the embrasure ; places the left foot 
half way between the wheel and the face of the 
piece, in line with the latter ; breaks to the right 
with the right foot, the heels on a line parallel to 
the piece, the left leg straightened, the right knee 
beQl;, the body erect upon the haunches, and rests 
the end of the sponge in the muzzle, the staff in the 
prolongation of the bore, supported by the right 
hand, the right arm extended, the left hand flat 
against the side of the thigh. No. 2 steps to the 
muzzle, and occupies a position on the left of tiie 
piece corresponding to that of No. 1 on its right. 
He seizes the staff with the left hand, back down, 
near to and outside the hand of No. 1. No. 3 
feeing the epaulment, embajs under the breech, and 
maintains the piece in a convenient position for the 
insertion of thg sponge, until the gunner signals to 
him to unbar. He then lays down his handspike ; 
steps over the rammer, and seizes the staff as pre- 
scribed for the sponge ; and stands ready to ex- 
change with No. 1. No. 4 takes the pass-box and 
goes for a cartridge ; returns and stations himself^ 
feeing the piece, about eighteen inches to the rear 
and right of No. 2. The gunner places himself 
near the stock, his left foot advanced ; closes the 
vent with the second finger of the left hand, bending 
forward to cover himself by the breech ; turns the 
elevating screw with the right hand to adjust* the 
muzzle conveniently for loading ; and makes a sig- 
nal to No. 3 to unbar. In the mean time, Nos. 1 
and 2, at the words One — two — three, &c., insert 
the sponge by the following motions : let Motion, 
They insert the sponge as fer as the hand of No. 1, 
bodies erect, shoulders square. 2d Motion, They 
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slide the hands along the staff, and seize it at arm's 
length. Sd Motion. They repeat the first motion. 4th 
Motion, They repeat the second motion, bth Motion. 
They force the sponge to the bottom of the bore. 
No. 1 then replaces his left hand on the staff, back 
up and six inches nearer the muzzle than his right. 
No. 2 places his right hand, back up, between the 
hands jof No. 1. Should the sponge or the rammer 
reach the bottom of the bore at the third or fourth 
motion, then what is prescribed for the fifth motion 
will be performed at the third or fourth. The 
knee on the side toward which the body is to be in- 
clined is always bent, the other straightened ; and 
the weight of the body added as much as possible 
to the effort exerted by the arms. 

3. Sponge. 

14. Nos. 1 and 2 pressing the sponge firmly 
against the bottom of the bore, turn it three 
times from right to left, and three times from 
left to right ; replace the hands on the thighs, 
and withdraw the spenge by motions contrary to 
those for inserting it. When the sponge fits tight, 
Nos. 1 and 2 may use both lands. No. 2 quits 
tiie staff, and turning toward rJo. 4, receives from 
him the cartridge, taking it in both hands, backs 
down, and introduces it bottom foremost into the 
bore, seams to the sides ; he then grasps the ram- 
mer in the way prescribed for the sponge. No. 1 
rising upon the right leg, and turning to his lefl, 
passes' the sponge above the rammer to No. 3 with 
his left hand, and receiving the rammer with the 
right, presents it as prescribed for the sponge, 
except that he rests the rammer-head against the 
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right side of the face of the piece. No. 3, as soon 
as the sponge is withdrawn, passes the rammer 
under the sponge into the embrasure with the right 
hand, receives the sponge from No. 1 with the left, 
replaces it upon the prop, and resumes his post. 
No. 4, setting down the pass-box, takes out the car- 
tridge and presents it in both hands to No. 2, the 
choke to the front ; returns the pass-box to its 
place ; and picks up a ball, and afterward a wad, if 
required. Nos. 1 and 2 force the cartridge home 
by the same motions as in case of the sponge. 

4. Eam. 

15. Nos. 1 and 2, drawing out the rammer 
to the full extent of their arms, ram with a 
single stroke. No. 2 quits the staff, and turning 
toward No. 4, receives from him the ball, and a 
wad if required, whilst No. 1 throws out the ram- 
mer, and holds the head against the right side of 
the face of the piece. No. 2, introducing the ball 
and wad into the bore, seizes the staff with the left 
hand, back down. No. 4 then resumes his post* 
Nos. 1 and 2 force the ball and wad home together 
by the same motioA, and ram in the same manner 
as prescribed for tne cartridge. No. 2 quits the 
rammer ; sweeps, if necessary, the platform on his 
side ; passes the broom to No. 1 ; and resumes 
his post. No. 1 throws out the rammer, and re- 
places it on the prop under the sponge ; sweeps his 
side of the platform, if necessary, and resumes his 
post. The gunner pricks the cartridge, leaves the 
priming wire in the vent, and resumes his post ; 
and, if firing beyond* point blank, adjusts the 
breech-sight to the distance. 
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5. In Battery. 

16. Nos. 1 and 2 unchock the wheels, and 
with Nos. 3, 4, 5, and 6, all facing toward the 
epaulment, embar -^ Nos. 1 and 2 through the 
front spokes of the wheels near the felly, under 
and perpendicular {o the cheeks; Nos. 3 and 
4 under the rear of the wheels ; and Nos. 5 and 
6 under the manoeuvring bolts. When all are 
ready, the gunner commands Heave, and the 
piece is run into battery; Nos. 5 and 6 taking 
care to guide the chase into the* middle of the em- 
brasure. As soon as the wheels touch the hurter, 
he commands Halt. All unbar, and Nos. 1, 2, 3, 
and 4 resume their posts. 

•6. Point. 

17. No. 3 lays down his handspike; passes 
the hook of the lanyard through the eye of a tube 
from front to rear, and holds the handle of the 
lanyard in the right hand, the hook between the 
thumb and forefinger. Nos. 5 and 6 embar 
under and perpendicularly to the trail near the 
manoeuvring-bolts. The gunr^^r, placing himself 
at the stock, as at the command Load, withdraws 
the priming wire, and, assisted by Nos. 5 and 6, 
gives the direction ; causing the trail to be moved 
by commanding Left, or Right, tapping, at the 
same time, on the right of the breech for" No. 5 to 
move the trail to the left, or on the left side for 
No. 6 to move it to the right. He then places the 
centre of the breech-sight accurately upon the chalk 
mark on the base-ring, and by the elevating-screw, 
gives the proper elevation, rectifying the direction, 

17* 
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if necessary. The moment the piece is pointed, he 
rises on his left leg, and gives the word Ready, 
signalling with both hands, at which Nos. 5 and 6 
unbar, and resume their posts ; takes the breech- 
sight in his left hand, and goes to the windward to 
watch the shot. No. 3 inserts the tube into the 
vent ; drops the handle, allowing the lanyard to 
uncoil as he steps back to his post, holding it slight- 
ly stretched with his right hand, the cord passing 
between the fingers, back of the hand up, and breaks 
to the rear ^ full pace with the left foot, the left 
hand against the thigh. At the word Ready, Nos. 
1 and 2 take up the chocks, and breaking off with 
the feet farthest from the epaulment, stand ready to 
chock the wheels. 

7. Number one (or the like) — Fire. 

18. No. 3 pulls smartly on the lanyard. Im- 
mediately after the discharge of the piece, Nos. 
1 and 2 chock the wheels, and resume the erect 
position. No. 3 resumes the erect position, and 
rewinds the lanyard, returning it, if dty, to the 
tube-pouch. The gunner, having observed the 
effect of the shot, rdturns to his post. 

• 

To Load for Action. 

19. The instructor commands : 

Load for action — Load. 

The piece is run from battery, leaded, run into 
battery, pointed, and prepared for firing by the 
following commands from the gunner : From bat- 
tery — Load — In battery — Point — Ready. At 
the command or signal from the instructor to 
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commence firing, the gunner gives the command 
Fire, and continues the action until the instructor 
commands Ceasb firing. 

To Secure Piece, and Eeplace Instnuneiits. 

20. The instructor commands : 

1. Secure piece. 

No. 2 replaces the tompion in the muzzle. The 
gunner puts on the vent-cover, which he receives 
from No. 2* and depresses the muzzle. 

2. Eeplace implements. 

• 

Nos. 1 and 2 replace the handspikes against the 
epaulment, those of Nos. 3, 4, 5, and 6 being 
passed to them by Nos. 3 and 4. The gunner 
hangs the pouches upon the cascable. 

To Serve the Piece with Seduced NumbeM. 

21. The smallest number of men with which 
siege guns can be served with facility is jive. It 
may be necessary to employ a less number. 

With four men. They will be told off as gun- 
ner, and Nos. 1, 2, and 3. No. 2 will, in addition 
to his own duties, perform those of No. 4. 

With three men. They will be told off as gun- 
ner, and Nos. 1 and 2. No. 1, in addition to his 
own, performs the duties of No. 3, and No. 2 those 
of No. 4 as in the preceding case. When No. 2 
serves ammunition, he goes for the cartridge, and 
places the pass-box behind his post before he assists 
No. 1 to sponge. 
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Serrice of a Oun moniited on a Barbette 

Carriage. 

The service f f this gun differs but little from 
that of a siege gun. Five men are necessary : one 
gunner and four other cannoneers. 

22. The implements, &c., are the same as pre- 
scribed for the siege gun, No. 8, except that two 
handspikes are omitted, and a budge-barrel is em- 
ployed to hold the cartridges, which is placed at 
some safe position in rear. The chocks are at the 
foot of the parapet inside the handspikes. 

Tb Cause fhe Implements to be Distributed. 

The instructor commands : 

Take implements. 

23. Executed as in siege gun, No. 9, with the 
following modifications : The gunner mounts upon 
the tongue, and is assisted by No. 2 in marking 
the line of metal. 

The Service of the Piece is Executed as follows: 

The instructor commands : 

1. From Battery. 

24. The gunner moves two paces to his right 
Nos. 1, 2, 3, and 4 facing from the parapet, embar 
near the tire : Nos. 1 and 2 — first placing the 
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chocks on the rails in front of the rollers — through 
the front spokes of the wheels, over the front 
manoeuvring bolts ; and Nos. 3 and 4 through the 
rear spoke, under the rear manoeuvring bolts. In 
case there are no rear mancEuvring bolts, Nos. 3 
and 4 embar under the braces, liear the manoeu- 
vring staples. The execution of the remainder is 
the same as in case of the siege gun, No. 12. 

2. Load hy detail — IKad. 

25. Executed as in siege gun, No. 13, with the 
following modifications : No. 3 does not embar 
under the breech, but lays down his handspike at 
the same time with the other numbers, and as 
soon as the sponge is inserted in the bore, steps 
over the rammer, and seizing the staff in the pre- 
scribed manner, returns to his post and stands 
ready to exchange with No. 1. The gunner 
mounts upon the tongue of the chassis, placing the 
left foot about six inches from the rear transom 
of the gun carriage, and breaks well to the rear 
with the right foot, the toe to th^ right. Nos. 
1 and 2 place the feet nearest the carriage on the 
rails of the chassis in line with the face of the piece ; 
the other feet are in the most convenient position 
on the parapet. The execution of the remainder is 
the same as in case of the siege gun, No. 13. 

3. Sponge. 

■ 

Executed as in siege gun. No. 14. 

4. Kam. 
Executed as in siege gun, No. 15. 

5. In Battery. 

26. Nos. 1 and 2 unchock the rollers, and 
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with Nos. 3 and 4, all facing toward the para- 
pet, embar : Nos. 1 and 2 through the front 
spokes of the wheels, near the tire, under the 
manoeuvring bolts ; and Nos. 3 and 4 under the 
braces near the manoeuvring staples. When all 
are ready, the gunner commands Heave, and the 
piece is run into battery,, the gunner following up 
the movement. He commands Halt, when the 
rollers touch th^ hurters, and Nos. 1, 2, 3, and 4 
unbar and resume their posts. 

6. Point. 

27. Executed as in siege gun, No. 17, with the 
following modifications: Nos. 1 and 4 go to the 
traverse wheels, and facing the parapet, embar 
under the fork-bolts or under the wheels. The 
gunner is assisted by Nos. 1 and 4 in giving the 
direction, and, before dismounting from the chassis 
afber the command Ready, receives the tube from 
No. 3 which he inserts into the vent. 

7. Number one (or the like) — ^Fire. 

Executed as. in siege gun. No. 18. 
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Service of an 8-ineli Sea*eoa§t Howitaser 
' mouiited on a Barbette Carriage. 

Five men ^re necessary : one gunner and four 
other cannoneers. 

28. The implements, &o., and their arrange- 
ment, are the same as for the barbette gun, substi- 
tuting haversack — worn by No. 4 from the right 
shoulder to the left side — for pass-box. 

The instruction for this piece is the same as for 
the barbette gun. It is loaded with a shell attached 
to a sabot. The shell, together with the cartridge, 
is brought up by No. 4, and is set home in flie 
same manner as the ball, but is not rammed. 
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Serriee ef a 14^yicli Sea^eoast filoi¥ilzer 
moDBtfid. OA a Barbette Caniage. 

29. Seven men are necessary : one gunner and 
six other cannoneers. The implements, &c., with 
the addition of one hand^ike, and their arrange> 
ment, are the same as prescribed for the 8-inch sea- 
ooast howitzer, No. 28. The instruction for this 
piece varies but slightly from that prescribed far 
the 8-inch sea-coast howitzer. 

30. The shell is brought up in the foUowing 
manner: 

No. 6 takes the handspike and goes for .the 
shell, followed by No. 5. He passes the small end 
of the handspike through the ring of the shell 
hooks, or through the loop of the rope handle; 
No. 5 holds the small end of the handspike with 
his right hand. No. 6 the butt end. No. 5 in frout 
Theyl)ring it up on the left of the piece, and^place 
themselves parallel to the parapet, No. 5 behind 
No. 2. No. 5 stepping between the parapet and 
the face of the piece, passes his end of the hand- 
spike to No. 1, and places himself on the tongue, 
or on the platform, opposite the muzzle ; No. 6 
gives his end of the handspike to No. 2. Nos. 1 
and 2 raise the shell until it is opposite the muzzle, 



r 
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when No. 5, applying his hands under it, raises the 
sabot and inserts it in the muzzle. No. 2 with- 
draws the handspike and passes it to No. 6, who 
replaces it. No. 5 pushes the shell into^ the niuz- 
zle, and returns to his post. 

18 
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Service of a Gnn mounted on a Case- 
mate Carriage. 

Jf^ve men are necessary : one gunner, and four 
other cannoneers. 

31. The implements, &c., are arranged as fol- 
lows : 

Truck-handspikes. — One on each side of the 
carriage, leaning against the wall, in line with the 
cannoneers. 

Elevating-handspikes. — One on each side of the 
carriage, leaning against the wall, l^ehind Nos. 3 
and 4. These are manoeuvring handspikes. 

Traversing-handspikes, — One on each side of 
the carriage, leaning against the wall, opposite the 
end of the tongue. These are manceuvring hand- 
spikes. 

Boiler-handspike. — Leaning against the wall, 
behind the gunner, or laid down in the alignment 
on his right. 

Sponge^ JKawmer.— Same as in siege gun exer- 
cise. No. 8. 

Fass-box, — ^Behind No. 4, 

Tube-pouch, 1 

Gunner* s-pouch, t Same as in siege guSf 

Vent-cover, j No. 8. 

Tompion, \ 
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Chocks. — One on each side of the carriage, on « 
the front transom of the chassis, handles outward. 

^roow.-— Leaning against the scarp wall, on the 
left of the piece. 

Budge-harreL — Same as in barbette gun, No. 
22. 

The balls are regularly piled against the wall, 
behind No. 2. The wads are between the wall and 
the balls, partly resting on them. 

To Cause fhe Implements to be Distribnted. 

The instructor commands : 

Take implements. 

32. Executed as in sij^e gun. No. 9, with the 
following modifications : T^e gunner mounts upon 
the tongue; in levelling the piece, he is assisted 
by No. 3, and in marking' the line of metal by No. 
2. He then takes the roller handspike and re- 
sumes his post. His handspike is held in the 
right hand, the lower end on the ground in line 
with the toes, the arm extended naturally. Nos. 
1 and 2 take the truck-handspikes with the hand 
ferthest from the wall, and carry them to that 
side, holding them vertically, the lower end on the 
ground as in case of the roller-handspike. 

The Service of the Piece is Ezecnted as follows : 

The instructor commands : 

1. From Battery. 

33. The gunner embars in the left mortise of 
the roller. Nos. 1 and 2, facing from the scarp 
wall, embar in the most convenient front mor- 
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. Uses of the truck-wheels, the hsmd farthest from 
the carriage at the top of the handbspike, the other 
hand eight inches lower. Nos. 8 and 4 go to 
the assistance of Nos. 1 and 2, and, &cing toward 
them, seize the handspikes with both handsbetween 
those of Nos. 1 and 2. 

All being read^, the gmmer pFesses the roller 
under the rear trans(»n of the gun carriage, by 
bearing down on the handspike, and gives the com- 
mand Heave. Nos. 1, 2, 3, and 4 bear upon the 
handspikes until thej are nearly down to the rails. 

The gunner then disengages the roller from 
under the transom, by raising hjs handspike, and 
commands Unbar. Nos. 1 and 2 let go the hand- 
spikes with the hand nearest the carriage, and chock 
the wheels. Nos, 3 and 4 withdraw the handspikes 
and pass them to Nos. 1 and 2, who reinsert them 
in the front mortises. The gunner again bearing 
down on his handspike, gives the command Hsavb, 
and so on, until the face of the piece is about one 
yard from the wall, when, raising his handspike, 
he commands Halt, and shifts it into the right 
mortise of the roller. Nos. 1 and 2 chock the 
wheels and replace their handspikes against the 
wall. All resume their posts. 

2. Load by detail — Load. 

Executed as in siege gun, No. 13. 

3. Sponge. 

Executed as in siege gun, No. 14. 

4. Ram. 

Executed as in siege gun, No. 15. 

6. In Battery. 

34 Nos. 1 and 2 unchock the wheels, and, 
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facii^ 'from the scarp-wall, apply their hands to 
the front of the cheeks. Nos. 3 and 4, facing 
toward the scarp wall, lay hold of the handles. 
The gunner bears down carefully upon the roller- 
handspike, and the piece is run into battery. As 
soon as the wheels touch the hurters, he commands 
Halt. Nos. 1, 2, 3, and 4 resume their posts. 

6. Point. 

35. Nos. 1 and 4, with the traversing-hand- 
spikes, and facing toward the scarp wall, embar 
under the ends of the rear transom of the chassis. 
No. 1, in moving from and to his post, passes 
on the outside of No. 3. When the elevation 
is given by the quoin, No. 2 takes an elevat- 
ing-handspike, and embars upon the left cheek 
under the reinforce. The gunner withdraws the 
priming-wire, and assisted by Nos. 1 and 4, gives 
the direction. He then applies the breech-sight, if 
necessary, and points the piece ; commanding 
Lower, or Raise, tapping, at the same time, on the 
upper side of the knob of the cascable with the left 
hand, and drawing out the quoin with the right, 
in order to elevate the piece; or tapping on the 
lower side and shoving in the quoin to depress the 
piece. When the piece is correctly pointed, he 
rises on the left leg, and gives the word Ready, 
&c., as in case of the siege gun, at which Nos.. 1, 2, 
and 4 unbar, replace their handspikes, and resume 
their posts ; takes the breech-sight in his left hand, 
and the roller-handspike in the right, and places 
himself to observe the effect of the shot. 

(If the elevation is given by a screw. No. 3 
turns its handle by direction of the gunner.) 
18* 
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At the word Readt, the duties of No. 3 are the 
same as in case of the siege gun, No. 17. After 
Nos. 1 and 2 resume their posts, they take up the 
chooks, and breaking off in the usual manner, 
stand ready to chock the wheels. 

7. Number one (or the like) — ^Fzbe. 

Executed as in siege gun. No. 18. 
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Serrice of an §«iiicli Colambiad, mount* 
ed on a Colombiad Carriage. . 

Five men are necessary : one gunner, and four 
other cannoneers. 

36; The implements, ^a, are arranged as fol- 
lows: 

Truck-handspikes, — ^Two on each side of the 
carriage, laid on the rails, one in rear of each truck- 
wheel. 

Manoeuvring'handspikes, — One on each side of 
the carri£^e, laid on the ground in a line with the 
cannoneers, opposite the traverse wheels, the small 
ends toward tlie parapet. 

Elevating-bar, — Laid across the horizontal ties 
at the junction of the braces, handle to the left. 

Sponge, Rammer, — Nearly the same as in siege 
gun exercise. No. 8. 

Haversack, — Suspended from the knob of the 
cascable, instead of a pass-box. 

Gunner^ s-pouch. [ ®*^^ ^ "^ ^'^^ 

Vent-cover, Tompion. )S^f ^^' «• 

Chocks. — One on each side of the piece, laid on 

the front of the rails. 

Broom, — Leaning against the pi^rapet, to the 

left of the piece. 
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Bud^e^barrel. — As in barbette gun, No. 22. 

To Cause the Implements to be Distributed. 

The instructor commands : 

Takb implements. 

37. Executed as in siege gun, No. 9, with the 
following modifications: No. 2 places the vent- 
cover, when handed to him by the gunner, against 
the parapet, in rear of his post. The gunner gives 
the haversack to No. 4, who wears it from the right 
shoulder to the left side. He levels the piece con- 
veniently for loading, by means of the elevating-bar, 
and is assisted by No. 2 in marking the line of sight 
on the piece with the' chalk-line. After resuming 
his post, he holds the elevating-bar in his right 
hand. The truck-handspikes are held as in case- 
mate gun, No. 32. 

To Cause the Service of the Piece to be Executed. 

The instructor commands : 

1. From Battery. 

38. -The gunner moves two paces to the right of 
his post. Nos. 1, 2, 3, and 4, facing from the para- 
pet, place the wrenches of their handspikes on the 
ends of the axle-trees, the handspikes elevated about 
30° to the rear^ and at the word Heave by the 
gunner, bear down and throw the wheels into gear ; 
Nos. 3 and 4 then lay their handspikes on the plat- 
form in front of their posts. The piece is now run 
from battery by Nos. 1, 2, 3, and 4, precisely as in 
case of the casemate gun. No. 33. At the command 
Halt, Nos. 1 and 2 unbar and place the wrenches of 
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their handspikes on the ends of the front axle-trees, 
and at the command Out of gear by the gunner, 
they throw the front wheels out of gear, lay their 
handspikes on the rails between the wheels, and 
resume their posts. 

2. Idoad by detailr-'ltOAD, 

39. Executed as in barbette gun, Na 25 ; No. 
4 brings up a shell together with the cartridge. 

3. Sponge. 

Executed as in siege gun, No, 14. 

4. Ram. 

Executed as in siege gun, No. 15, except that 
'the shell is set carefuUy home, without being 
rammed. * 

5. In Battery. 

40. Nos. 1 and 2 unchock the wheels, and 
place the chocks on the horizontal ties. Nos. 1, 
2, 3, and 4, facing toward the parapet, apply the 
wrenches of their handspikes to the ends of the 
axle-trees, Nos. 1 and 2 so as to throw the front 
wheels into gear, and Nos. 3 and 4 so as to be 
ready to throw the rear wheels out of gear. The 
gunner commands Heave, when Nos. 1 and 2 
throw the front wheels into gear. Should the car- 
riage run into battery too rapidly, the gunner must 
command Rear .wheels out of gear, when Nos. 3 
and 4 throw the rear wheels out of gear. Nos. 3 
and 4 then take a chock each, and hold it in front 
of the rear wheels, to chock them, if the carriage 
runs too rapidly. If necessary, the rear wheels 
must be thrown alternately in and out of gear, until 
the head of the carriage touches the hurters. The 
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gunner then commands Out of gear, when ail the 
wheels which are in gear are thrown out of gear. 
Nos. 1, 2, 3, and 4 resume their posts, and lay 
their handspikes on the platform in front of them. 

6. Point. 

41. Executed as in barbette gun, No. 27, with 
the following modifications : No. 2 goes to the 
traverse wheel instead of No. 4, and No. 4 turns 
the handle of the elevating screw, by direction of 
the gunner. 

If a greater elevation than one notch is to be 
given, the gunner, by means of the elevating-bar, 
transfers the pawl to the proper notch, and, if » 
necessary, Nos. 1 and 2 insert a handspike in the 
muzzle, to enable the gunAer to free the pawl from 
the notch. 

7. Number one (or the like) — ^Firb. 

Executed as in siege gun, No. 18. 
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SerFiee of a KKIncli Colnnibiad, moimt- 
ed on a Colmnbiad Carriage. 

Seven men are necessary : one gunner and six 
other cannoneers. 

42. The implements, &g.^ with the addition of 
one manoeuvring handspike^ and substituting pass- 
box — placed against the parapet behind No. 2-— for 
fiaversdck, and their arrangements are the same as 
in 8-inch columbiad, NO| 36. The instruction for 
this piece differs but slightly from that for the 
8-inch columbiad. The shell is brought up and 
inserted as prescribed in No. 30. 
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«d en am Iron Cairtai^e* 

Seven men are necessary : one gmmer and six 
other cannoneers. 

The pieoe is in battery. 

The implements, &c., are arranged as follows : 

TruckJiandspikes.^^OnQ on each side of the car- 
riage, against the parapet. 

JSccentrtoharidspikes, — One on each side of the 
carriage, against the parapet. 

Manceuvring-handspikes.' — ^Two on the lett and 
one on the right mde of the carnage, laid on tlie 
ground in a line with the cannoneers, opposite the 
traverse wheels, the small ends toward the parapet. 

Elevating'har, — Laid across the rear part of the 
gun carriage, handle to the left. 

Two sponges and one rammer-— one yard in 
rear of the cannoneers of the right, the sponges up- 
permost, the sponge and rammer heads turned from 
the parapet, inclined slightly fir^m the piece, and 
supported on a prop. 

Pass-box. — Against the parapet, behind No. % 

Tube-pouch, '\ 

V::::^'r''- h^ in dege gun. No. a 
Tompion. j 

wSroom.— ^Against the parapet on the left of the 
piece. 
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Bttdffe-barrel, — As in barbette gun, No. 22. 
The shells are brought, as required, to the plaoe 
prescribed for the budge-barrel. 

To Catuie tiie Implements to be Distributed. 

The instructor commands : 

Taks implements. 

Executed as in No. 37, with the following 
modifications: a pass-box is used instead of a 
haversack ; Nos. 1 and 2 take each a truck hand- 
spike, first passing the eccentric-handspikes to Nos. 
3 and 4. 

To Cause the Service of the Piece to be Executed. 

The instructor commands : 

1. From Battery. 

The gunner moves two paces to the right 
of his post. Nos. 3 and 4 apply the eccentric- 
handspikes to the ends of the axle, the handspikes 
elevated about 30° to the rear, and at the word 
Heave by the gunner, bear down, and throw the 
wheels into gear ; Nos. 1 and 2 then embar (facing 
from the parapet) in the most convenient mortises 
of the truck-wheels, and Nos. 3 and 4 insert the 
eccentric-handspikes into the most convenient mor- 
tises of the same wheels. Nos. 5 and 6, respec- 
tively facing toward Nos. 3 and 4, seize the eccen- 
tric-handspikes as near the ends as possible with 
one or both hands. All being ready, the gunner 
gives the command Heave. Nos. 1, 2, 3, 4, 5, and 
6 act together and bear down until the eccentric 
handspikes are nearly down to the rails, when the 
19 
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gunner gives the command Unbar^ and the hand- 
spikes are then shifted to other convenient mortises 
by Nos. 3 and 4 and 1 and 2j the latter waiting 
until 3 and 4 have reinserted theirs, and the same 
Nos. prepare to bear down as before. The gunner 
again gives the command Heave, and so on, until 
the fece of the piece is one yard from the parapet, 
when he commands Halt. Nos. 3 and 4 theu 
place their handspikes on the ends of the axle, and 
at the command Out op gear from the gunner, 
throw the wheels out of gear ; all take their posts 
and lay down their handspikes in front of their 
alignment. 

2. Load by detail — Load. 

Executed as in barbette gun, No. 25. The shell 
is brought up as in No. 30. 

3. Sponge. 

Executed as in siege gun, No. 14, two sponges 
being used, the smaller for the chamber, and the 
larger for the cylinder of the bore. 

4. Eam. 

As in No. 39. 

5. Ik Battery. 

Nos. 3 and 4 apply their eocentric-handspikea 
to the ends of the axle, and at* the command 
Heave by the gunner, throw the wheels into 
gear, and Nos. 1 and 2 insert their truck-hand- 
spikes into the most convenient mortises of both 
wheels to start the carriage forward. The eccen- 
tric-handspikes are held firmly by Nos. 3 and 4 
while the piece is running into battery. In case 
the gun should run too rapidly j they immediately 



SERVING AND WORKING HEAVY ARTILLERY. 219 

throw the wheels out of gear. As soon as the head 
of the carriage touches the hurters, the eccentric 
and truck handspikes are laid on the platform in 
front of the cannoneers. 

6. Point. 

Executed as in No. 41. 
^ 7. Number one (or the like) — Fire. 

Executed as in siege gun, No. 18. 

In case of the 8-inch columbiad, the 32 or 
42-pdr. or any gun of like weight, mounted on an 
iron carriage, but four men besides the gunner are 
required. No truck handspikes are required, the 
eccentric handspikes being sufficient. 

At the command From Battery, Nos. 1 and 2 
place them on the ends of the axle, and at the com- 
mand Heave by the gunner, throw the wheels into 
gear. They then insert them in the most conve- 
nient front mortises, and, assisted by Nos, 3 and 4, 
bear down at the command Heave by the gunner. 
At the command Unbar, given by the gunner as 
soon as the handspikes are nearly down to the rails, 
Nos. 1 and 2 let go the handspikes and chock the 
wheels. Nos. 3 and 4 then withdraw the hand- 
spikes and pass them to Nos. 1 and 2, who reinsert 
them in the front mortises, and the same Nos. pre- 
pare to bear down as before. If no chocks are 
used, No. 3 withdraws his handspike at the com- 
mand Unbar, and No. 4 his at the command two, 
given by the gunner as soon as No. 1 has reinserted 
his. "When the fece of the piece is about one yard 
from the parapet, the gunner commands Halt. 
Nos. 1 and 2 then chock the wheels, place the 
handspikes on the ends of the axle, and at the com- 
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mand Out of gear by the gunner, they throw the 
wheels out of gear. Or, if no chocks are used. No. 
2 keeps his handspike in the mortise, and No. 1 
transfers his to the end of the axle, to throw the 
wheel out of gear. 

To bring the piece in battery^ it suffices to placr 
the wrench of but one eccentric handspike on tl^ 
end of the axle, either that of No. 1 or No. 2. • 

The service of the 15-inch columbiad, mounted 
on an iron carriage, does not differ materially from 
that of the 10-inch, except that double the number 
of men are required. 
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Service of a d4-pdr. nonritzer, monnted 
on a Flank Casemate Carriage. 

Three men are necessary : one gunner and two 
other cannoneers. 

43. The implements are arranged as follows : 
Roller handspike. — Leaning against the scarp 

wall, behind No. 2. 

Sponge and Rammer, — Leaning against the 
scarp wall, behind No. 1, the rammer-head upon 
the ground. 

Haversack, — Suspended from the cascable. 

Tube-pouch. — Containing, in addition to friction 
tubes, and lanyard, a fingerstall and priming-wire. 
Suspended to cascable. 

Vent-cover^ tampion, — ^same as in siege gun, 
No. 8. 

Broom, — On the left of piece. 

Budge-barrel, — Same as in barbette gun, No. 22. 

The rounds of canister are against the scarp 
wall, behind No. 2. 

Shells, if used, are brought to the place pre- 
scribed for the budge-barrel. 

To Cause fhe Implements to be Distributed. 

The instructor commands : 

Take implements. 

44. The gunner takes from the tube-pouch 

19* 
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the priming-wire and fingerstall, wearing the 
latter on the second finger of the right hand; 
gives the tube-pouch to No. 1 and the haversack 
to No. 2; takes off the vent-cover and lays it 
against the scarp wall, outside the canisters ; takes 
the roller handspike in his right hand and resumes 
his post. He holds this handspike as prescribed in 
casemate gun, No. 32. No. 2 wears the haversack 
as prescribed for No. 4 in case of the 8-inch co- 
lumbiad, No. 37. 

To Cause the Service of the Piece to be Executed. 

The instructor commands : 

1. From Battery. 

45. The gunner, embarring in the left mor- 
tise, presses the roller under the rear transom, 
and seizes the lefl handle with his left hand« 
Nos. 1 and 2 lay hold of the manoeuvring rings 
and handles. All being ready, the gunner com- 
mands Heave, and the carriage is run to the 
rear until the face of the piece is about one yard 
from the wall, when, disengaging the roller, he 
commands Halt. All resume their posts. 

2. Load by detail — Load. 

46. The gunner places himself at the breech, 
breaks to the rear with the right foot, closes the 
vent with the second finger of the right hand, and 
manages the elevating screw with his left. No. 1, 
seizing the sponge-stafF at its middle, brings it 
across his body, plants his left foot opposite the 
muzzle, close to the carriage, and breaks off with 
his right foot; at the same time dropping the 
sponge-staff into t5he left hand, back down, and ex- 
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tending both hands .toward the ends of the staff, he 
brings the sponge opposite the muzzle. He then 
inserts it, and presses it to the bottom of the chani- 
ber with three motions. No. 2 goes for a car- 
tridge, and returns to his post. If shells are used, 
he brings one up at the same time. 

3. Sponge. 

47. No. 1, using both hands, sponges the 
chamber carefully ; withdraws the sponge, press- 
ing it against the bottom of the bore ; stepping to 
his left he turns it over, and rests the rammer-head 
against the right side of the face of the piece. No. 
2 introduces the cartridge in the usual manner, 
and No. 1 sets it home by three motions with the 
right hand. 

4. Ram. 

48. No. 1, drawing out the rammer to the 
full extent of his arm, rams once, and throws out 
the rammer, holding it with the rammer-head 
against the right side of the face of the piece. No. 
2 introduces the canister or shell and resumes his 
post. No. 1 sets the canister or shell home with 
care^ throws out the rammer, replaces it, and re- 
sumes his post. The gunner pricks, leaving the 
priming-wire in the vent, and resumes his post. 

5. In Battery. 

49. All apply themselves to the carriage, as 
prescribed No. 45, and ease the piece into battery. 
As soon as it touches the hurters, the gunner com- 
mands Halt, and all resumo their posts. 

6. Point. 

50. No. 1 does what has been prescribed for 
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No. 3 in siege gun, No. 17, and No. 2 traverses 
the chassis by hand. The gunner withdraws the 
priming-wire, points the piece, and gives the com- 
mand liEABY, making a signal with both hands, at 
which No. 2 resumes his post ; takes out the roller 
handspike, and resumes his post. 

7. Number one (or the like) — Fire. 

No. 1 does what is prescribed for No. 3 in 
siege gun, No. 18. 
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Service of an 8«incli Siege Hoiiritzer, 
mounted on a 34-pdr. Siege Carriage. 

Five men are necessary : one gunner and four 
other cannoneers. 

51 . The implements, &c., are arranged as follows : 

Handspikes. — As in No. 8, with the exception 
of one less handspike. 

Sponge and Rammer, — On props, eighteen 
inches behind, and parallel to the cannoneers of the 
right, the sponge-head turned toward the epaulment. 

Haversack. — Containing fuzes, a pair of sleeves, 
and a priming-wire, bent at right angles at the 
point, for withdrawing the cartridge used in in- 
struction. Suspended from the cascable. 

Tnhe.pouch. ^ I As in No. 8. 



Gunner* s-pouch. 
Loading-tongs, 
Quadrant, 
Plummet. 
Scraper. 
Wiper. 
Splints. 

GrummeUwad. — On the end of the hurter, near 
No. 2. 
Chocks. 

Vent-cover. )- As in No. 8. 
Tompion. 



In a basket, or on a shelf, 
against the epaulment, 
outside of, and near the 
handspikes of the left. 
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Quoin, — Under the breech. 
Broom, — Leaning against the epaulment out- 
side of the basket or shelf. 

To Cause the Implements to be Distributed. 

The instructor commands : 

Take implements. 

52. Executed as in No. 9, with the following 
modifications : No. 2 places the vent-cover outside 
the basket ; the haversack is handed to No. 4 by the 
gunner. The gunner directs No. 3 to raise the breech, 
to enable him to level the piece. No. 2 puts on 
the sleeves, which are taken out of the haversack 
by No. 4, who assists No. 2 to put them on. No. 
4 wears the haversack from the right shoulder to 
the left side. Three handspikes are passed by Nos. 
1 and 2 to Nos. 3 and 4. The gunner receives his 
from No. 4, and lays it in the alignment, the small 
end toward the epaulment, and two yards to his 
right. 

To Cause the Service of the Piece to be Ezeented. 

The instructor commands : 

1. From Battery. 

53. Executed as in No. 12, with the following 
modifications : Nos. 1, 2, 3, and 4 embar as pre- 
scribed for Nos. 3, 4, 5, and 6. The gunner com- 
mands Halt as soon as the wheels are about one 
yard from the epaulment. 

2. Load by detail — Load. 

54. Executed as in No. 13, with the fol- 
lowing Inodifications : No. 2, after laying down 
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the tompion, sweeps, if necessary, his side of the 
platform, passes the broom to the right side 
of the piece, and resumes his post. No. 1 faces 
to his right and seizes the sponge-staff at its 
middle with his right hand, back np ; places him- 
self at the muzzle, forces the sponge to the bottom 
of the chamber, and grasps the staff with both 
hands. No. 3, after receiving a signal from the 
ganner to unbar, resumes his post. No. 4 goes for 
a cartridge and shell, puts the former in his haver^ 
sack, takes the shell in both hands, and places it on 
the grummet-wad, and stands, facing the piece, 
about 18 inches to the rear and left of No. 2. The 
gunner adjusts the piece at about one degree's ele- 
vation before he signals to No. 3 to unbar. 

3. Sponge. 

55. No. 1, pressing the sponge firmly against 
the bottom of the chaiiiber, turns it three times 
from right to left, and three times from left to 
right, draws it out to the front of the chamber, 
wipes out the bore, reinserts the sponge along 
the upper side of the bore as far as the chamber, 
draws it entirely out, pressing it upon the lower 
side of the bore, turns the sponge over toward 
the embrasure, and presents the rammer-head 
against the right side of the face of the piece, hold- 
ing the staff in both hands, backs down. No. 2, as 
soon as the sponging is completed, takes the tongs 
and occupies a position at the muzzle, correspond- 
ing to that prescribed for No. 1 on the right, turns 
to his left on the right heel, advancing the left foot, 
and presents the tongs in both hands, the left hand 
nearest the body, the tongs opened, their legs in 
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the same vertical plane. No. 4 takes the cartridge 
out of his haversack, and inserts it as far as its 
middle in the tongs, choke foremost, the seam down- 
ward, inserts the fuze into the fuze plug of the shell, 
scrapes its end, and takes up the wiper. No. 2, 
having received the cartridge in the tongs, makes a 
pace and a half to his right on his right heel, and 
breaks off with his left foot, places his right hand 
against the head of the left cheek of the carriage, 
and with the left hand introduces the cartridge into 
the chamber, keeping the legs of the tongs in a ver- 
tical plane, then slightly withdrawing and closing 
the tongs, he presses them against the end of the 
cartridge, and shoves it home. Withdrawing the 
tongs, he makes a pace and a half to his left on the 
right heel, and enters the hooks of the tongs into 
the ears of the shell, which he lifts and holds about 
two feet from the ground, whilst No. 4 wipes it; 
No. 1, as soon as the tongs are withdrawn, inserts 
the rammer, and holds its head against the car- 
tridge, the staff in the axis of the piece. 

4. Bam. 

56. No. 1 presses firmly upon the cartridge, 
throws out the rammer, and places it upon Sie 
props ; sweeps, if necessary, his side of the plat- 
form ; passes the broom to the left side of the 
piece, and resumes his post. No. 2 introduces 
the shell, and shoves it home in a manner similar 
to that prescribed for the cartridge, withdraws the 
hooks, and sees that the fuze is in the axis of the 
piece. If the piece is to be fired horizontally, or at 
an angle of depression. No. 4, after replacing the 
wiper, hands a splint to No. 2, and resumes his 
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post. No. 2, with his left hand, presses the splint 
under the shell, replaces the tongs and broom, and 
resumes his post. The gunner pricks, leaving the 
priming-wire in the vent, and resumes his post. 

5. In Battery. 

Executed as in No. 16, with the following 
modification : the gunner, before giving the com- 
mand Hbavb, embars under one of the manoeu- 
vring bolts. 

6. Point. 

57. Executed as in No. 17, with the following 
modifications : Nos. 1 and 4 perform what is pre- 
scribed for Nos. 5 and 6. No. 2, facing toward the 
epaulment, embars under the breech or cascable, 
and lowers or elevates it at the command of the 
gunner. When he gives the word Ready, Nos. 1, 
2, and 4 unbar and resume their posts. 

7. Number one (or the like) — Fire. 

Executed as in No. 18. 

To XJnload. 

58. The piece being in battery, the instructor 
directs No. 2 to take out the shell and cartridge. 
No. 8 raises the breech until the shell rolls to the 
muzzle. No. 4 carries them to their place in rear 
of the piece. 

To Scrape fhe Piece. 

59. The piece is first moved from battery, ana 
the instructor then commands : Scrape the piece. 
Nos. 1 and 2 lay down their handspikes, No. 2 
takes the scraper and wiper, giving the latter to 

20 
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No. 1, thoroughly scrapes the chamber and bore, 
draws out the scrapings with the spoon, returns the 
scraper to its place, and resumes his post. No. 1, 
enveloping the sponge-head in the wiper, wipes out 
the bore, and returns the wiper to No. 2, who re- 
places it, puts the sponge upon the props, and re- 
sumes his post 
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Service of a 10»ineli Siege Hort^r. 

Mve men are necessary : one gunner and four 
other cannoneers. 

60. The implements^ ^c, are arranged as fol- 
lows: 

Handspikes, — ^Two against each cheek, leaning 
upon the four manoeuvring bolts, the small end 
toward the epaulment, the ends of the front hand- 
spikes even with the front of the cheeks. 

Haversack, — Containing fuzes, and a pair of 
sleeves. Attached to the tompion, and lying upon 
the mortar. 

Tube-pouch, — Containing the priming- wire, fric- 
tion tubes, and the lanyard, wound in St. An- 
drew's cross upon its handle. Attached to the 
tompion, and lying upon the mortar. 

Ghinner's-pouch, — Containing the gunner's level, 
gimlet, vent-punch, and chalk. Attached to the 
tompion, and lying upon the mortar. 

Quadrant, Plummet, Pointing- Cord, Scraper, 
Wiper, Shell-hooks, — In a basket, between the 
cheeks of the mortar bed. 

i'ompion, — In the muzzle. 

Quoin, — Under the mortar, upon the bolster, 
its handle to the left. 

Pointing •stakes, Maul, Broom, — ^With the bas- 
ket. 
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To the same battery there should be one Aom- 
mer-wrench. 

To Cause fhe Pointing Stakes to be Established 

in Position. 

The instructor commands : 

Plant the pointing-stakes. 

61. The gunner, assisted by Nos. 1 and 2, plants 
the stakes as explained in Part II, Section 2. No. 
1, having driven the pointing-stakes, drives another 
stake one yard behind his post, for holding the 
wiper, and replaces the maul near the basket. The 
gunner lays the slack of the pointing-cord at the foot 
of the epaulment, leaving the plummet at the stake 
in rear of the piece. All then resume their posts. 

To Cause the Implements to be Distributed. 

The instructor commands : 

Take implements. 

62. The gunner steps to the front of the piece, 
gives to No. 1 the sleeves and the wiper ; to No. 2 
the basket and maul ; to No. 3 the tube-pouch and 
broom ; and to No. 4 the haversack ; equips himself 
with the gunner's-pouch, applies his level to ascertain 
the line of metal, which he marks with chalk, and 
resumes his post. No. 1 hangs the wiper to the 
stake behind his post, and, assisted by No. 3, puts 
on the sleeves. No. 2 removes the tompion, which 
he places with the basket and maul one yard be- 
hind him, and lays the shell hooks on the ground 
between himself and the basket. No. 3 lays the 
broom behind him, and equips himself with the 
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tube-pouch. No. 4 wears the haversack from the 
right shoulder to the left side. All take their 
handspikes. These are held as in No. 10, and when 
laid down they are returned, except in one case, to 
their places on the manoeuvring bolts. 

To Cause fhe Service of fhe Piece to be Executed. 

The instructor commands : 

"1. In Battery. 

63. The gunner, making a half face to his 
right, steps off, left foot first, and places him- 
self two paces in rear of the platform, facing the 
piece. Nos. 1, 2, 3, and 4, facing the epaulment, 
embar ; Nos. 1 and 2 under the front manoeuvring 
bolts, and Nos. 3 and 4 under those in- rear, engag- 
ing the butts of their handspikes about three inches. 
All being ready, the gunner commands Heave, 
which will be repeated until the piece is on the 
middle of the platform, when he commands JIalt, 
at which all unbar, and resume their posts. 

2. Load hy detail — Load. 

Nos. 1, 3, and 4 lay down their handspikes. 
The gunner, taking the scraper, places himself 
in front of the muzzle, and scrapes the bore, 
draws out the scrapings with the spoon, returns 
the scraper to the basket, and again places him- 
self at the Vnuzzle, one yard in front. No. 1, 
turning to his right, takes the wiper with the 
right hand, faces to his left, and placing the left 
foot near the manoeuvring bolt, the right in front 
of the muzzle, and the left hand upon the face of 
the piece, wipes out the bore, and resumes his post. 
No. 3, as soon as the piece is wiped,, clears the vent 
20* 
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with the priming-wire, sweeps the platform, if 
necessary, and resumes his post and handspike. 
Nos. 2 and 4, facing to their right — No. 2 holding 
his handspike at the middle, under his left arm, butt- 
end to the front, and taking the shell-hooks in his 
right hand — go for a cartridge and shell. While 
No. 4 is getting the cartridge, No. 2 inserts the 
shell-hooks int6 the ears of a shell, and passes the 
small end of the handspike through the ring. In 
carrying the shell, they hold the handspike in their 
right hands, No. 4 at the small end, and in advance 
of No. 2. Passing by the left of the piece, between 
the gunner and the muzzle, they rest the shell upon 
the platform, against the middle of the transom. 
No. 1, first placing the wiper upon the handspike, 
receives its small end from No. 4, who then gives 
the cartridge to the gunner. The gunner, advanc- 
ing the left foot, places his left hand on the face of 
the place, introduces the cartridge into the mouth 
of the chamber with the right hand, and carefully 
pours in the powder, returns the bag to No. 4, and 
spreads the powder evenly over the bottom of the 
chamber. If firing with paper fuzes, he receives 
one from No. 4, and inserts it in the fuze plug. 
No. 4 returns the cartridge bag to the haver- 
sack, and takes the wiper. Nos. 1 and 2 raise the 
shell, and hold it about a foot from* the ground, 
while No. 4 wipes it ; they then lift it into the 
muzzle. The gunner steps forward, and with his 
left hand over the handspike, the right hand under 
and nearer to it, seizes the shell hooks, and assists 
in lowering the shell gently into its place. No. 2 
then withdraws the handspike from the ring, and 
resumes his post. No. 1 takes up his handspike. 
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The gunner sees that the fuze is in the axis of the 
piece, and throws the shell hooks to their place be- 
hind No. 2 ; if firing with wooden fuzes, he uncaps 
the fuze. No. 4, after wiping the shell, returns the 
wiper to its place, lays the slack of the pointing cord 
over the left manoeuvring bolts, its end at the rear 
pointing stakes, and resumes his post and handspike. 

3. Point. 

64. Nos. 1 and 2, facing toward the epaul- 
ment, embar upon the bolster, under and per- 
pendicularly to the piece. The gunner applies the 
quadrant to the left side of the face of the piece 
with the left hand, and moves the quoin with the 
right, giving the command Raise, or Lower, until 
the piece is at the required elevation — ^usually 
45°. Returning the quadrant to the basket — Nos. 
1 and 2 at the same time unbarring and resuming 
their posts — he places himself behind the rear 
pointing stake, and holding the pointing cord in 
the left hand and the plummet in the right, gives 
the direction, commanding Mortar Left, Mortar 
Right, Muzzle Left, Muzzle Right, Trail Left, 
Trail Right, according to circumstances. 

To throw the mortar to the left — Nos. 2 and 4, 
facing each other, embar under the manoeuvring 
bolts. Nos. 1 and 3, &cing the epaulment, embar 
under the notches near them. When all are ready, 
the gunner gives the commands Heave — Steady. 
The cannoneers remain embarred until he gives 
some other command, or makes the signal to 
unbar. 

To throw the mortar to the right, — Nos. 1 and 
3 embar under the manoeuvring bolts, and Nos. 2 
and 4 under the notches. 
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To throw the muzzle to the left, — Nos. 1 and 3, 
£Ebciiig toward the epaulment, embar under tha 
front notches ; No. 1 under the inside of the left 
notch. 

To throw the trail to the left, — Nos. 1 and 3, 
&cing toward the epaulment, embar under the rear 
notches ; No. 3 under the inside of the left notch. 

The muzzle or trail is thrown to the right, in a 
similar manner to the preceding, by Nos. 2 and 4. 

65. The direction having bpen given, the gun- 
ner gives the word Ready, and makes a signal with 
both hands, leaves the plummet at the rear stake, 
returns the pointing cord to the foot of the epaul- 
ment, and goes to observe the effect of the shot. 
Nos. 1, 2, and 4 taking their handspikes, go four 
yards in rear of tiie platform and face to the front, 
No. 4 between Nos. 1 and 2, their handspikes held 
erect by the right side, the right arm extended nat- 
urally. No. 3 lays down his handspike six inches 
in his front, parallel to the edge of the platform, 
and makes ready a friction tube, as in No. 17 ; ad- 
vancing the right foot, he inserts the tube in the 
vent, rises on the left leg, and moves three paces to 
the rear in prolongation of the right cheek, &ces to 
the front, and holds the handle of the lanyard, and 
breaks off as prescribed in No. 17. 

The lanyard should be passed through a loop 
of rope, attached to the rear right manoeuvring bolt 

4. Number one (or the like) — Fibe. 

Executed as in No. 18. 

On the discharge of the piece, all but the gunner 
resume their posts. As soon as the shot strikes, he 
returns to his post. 



SKRVINQ AND WORKING HEAVY ARTILLERY. 237 

V 

66. To continue the exercise, the instructor 
causes the piece to be moved toward the rear of 
the platform, directs Nos. 2 and 4 to take out the 
shell and carry it to its place in rear, and then re- 
sumes the series of commands, beginning with In 
Battery. 

In changing posts, No. 2 passes by the front of 
this piece. 

To Secure Piece and Beplaoe Instruments. 

67. The piece having been placed as at the 
command In Battery, the instructor gives the 
command Replace Implements, at which all lay 
down their handspikes. No. 2 puts in the tom- 
pion, and assists sio, 1 to pull up the pointing 
stakes. The runner receives the implements and 
replaces them between the cheeks. 
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Service of an S-incli Siege BEortar. 

Three men are necessary : one gunner and two 
other cannoneers. 

68. The implements, &c., omitting two hand- 
spikes, and adding a grummet^ad^ are the same as 
for the 10-inch siege mortar, and are arranged in 
the same manner. The grummet-wad is in the 
basket. 

69. The service of this piece is the same as that 
prescribed for the 10-inch siege mortar, with the 
following modifications: at the command Tae3e 
Implements, No. 1 performs the duties of No. 3, 
and No. 2 those of No. 4, each in addition to his 
own. No. 2 assists No. 1 to put on the sleeves, 
and places the wad on the platform, in front of the 
transom. At the command In Battery, No. 1 
embars under the right front mancBUvring bolt, and 
No. 2 under the left rear one. At the command 
Load, No. 1, having wiped out the mortar, returns 
the wiper to the stake, pricks, and, if necessary, 
sweeps the platform. No. 2, laying down his hand- 
spike, goes for a cartridge and shell, carries the 
shell in the right arm, passes between the gunner 
and the muzzle, and lays it on the wad, gives the 
cartridge, and — if firing with paper fuzes — a fiize 
to the gunner, and takes the wiper from the stake. 
The gunner, on returning the scraper to the bas- 
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ket, takes the shell hooks, and lays them on the 
ground in front of the muzzle. Having poured in 
the powder, he returns the cartridge bag to No. 2, 
and distributes the powder evenly over the bottom 
of the chamber, puts the fuze — if a paper one — into 
the fuze plug, inserts the hooks into the ears of the 
shell, raises it about a foot from the ground, and 
holds it while No. 2 wipes it, and then places it in 
the bore. No. 2 replaces the wiper upon the stake, 
lays the slack of the pointing cord over the left 
manoeuvring bolts, and resumes his post. At the 
command Point, Nos. 1 and 2 embar under either 
the front or rear notches, as required. At the sig- 
nal from the gunner. No. 1 prepares to fire the 
piece as prescribed for No. 3 in No. 65. 
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Serrice of a Coeboni Mortar* 

70. Same number of men are necessary as for 
the service of the 8-inch siege mortar. The imple* 
ments, &c., and their arrangement, are the same 
as prescribed for that mortar. Instruction also the 
same. To prepare its ammunition, and to trans- 
port it by hand, two additional men are required. 
The gunner carries the basket and inaplements. 
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Service of a lO-incli Sea-coast Mortar. 

71. Five men are necessary, as in case of the 
siege mortar of the same calibre. The implements, 
&c., with the addition of a sponge, and their ar- 
rangement, are the same as for that mortar. The 
sponge is placed upon props one yard behind No. 1, 
the sponge-head toward the epaulment. 

72. The instruction for this piece is the same as 
that prescribed for the siege mortar of the same 
calibre, with the following modifications : No. 1, 
after wiping the bore, sponges out the chamber ; 
for this purpose he mounts upon the right cheek 
and bolster. The gunner mounts upon a block 
placed in front of the muzzle, in order to scrape the 
bore, and put in the cartridge and shell. The car- 
tridge is put directly into the chamber by the gun- 
ner, and rammed by No. 1. To lift the shell into 
the muzzle, Nos. 2 and 3 mount upon the cheeks, 
and are assisted respectively by the gunner and 
No. 1. In giving the elevation, Nos. 1 and 2 are 
assisted by Nos. 3 and 4. Before priming, No. 3 
pricks a second time. 

73. The service of a \Z-inch mortar and stone 
mortar are the same as for the 104nch sea'Coast 
mortar. 
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Aib: Besistance of, 167-8. 

AidniMiTiON: For field battery, 
44 , for siege trai n, 40-1 : storage, 
112: preparation. 101-2-8, 108- 
9-10; weights of fixed, 116. 

Aitole: Of greatest range, 70; of 
fall, 81 ; of least elevation for 
mortars, 71; of elevation for 
stone mortars, 71— Natural an- 

gle of sight, 12; of guns. 28; of 
owitzers, 81 ; of columblads, 82. 

AinacAL Power, 175. 

Aso, elevating, 19. 

Absa of a circle, 177. 

Abmstromo Gun, 164. 

Artificial Link of Sight. 66. 

Abtillkbt : DefiDition,9 — Method 
of embarking and disembarking, 
184-6— Carriages (see carriages) 
— ^Kinds of, 9; how dlstingaish* 
ed, 9— Proportion of to infantry, 
48— Proportion of different kinds 
in a field train, 48 ; in siege train, 
89; for mountain service, 45; 
for armament of forts. 83 — How 
rendered unserviceable, 20-1. 

Astragal and Fillets: Deflni- 

. tion, 18. 

Attack of a post, 160. 

Avoirdupois Weight, 182. 

Axis of a Piece: Definition, 12. 

B. 
Balls: Diameters and welghtiSL 
114 ; computation of weight and 
diameter, 108-4; piling, 111-12 ; 



nnmber in a pile, 118-14; fire. 
100-1 ; light, 101 : smoke, 101 ; 
penetration of, 159. 

Barbette Carriage: Kinds, 142 
— Parts composing, 143— De- 
scription, 142-^— Service of a 
gun mounted on, 200 — Service 
of an 8-inch sea-coast howitzer 
mounted on, 208— Service of a 
10-inch sea-coast howitzer 
mounted on, 204. 

Barrels: For gunpowder, mark- 
ing, 95; piling, 96; transporta- 
tion, 97; rolling, 92. 

Battery: Definition of, 11— Of 
field artillery, composition ot, 
44; tactics, 47-8-9^50-1— Moun- 
tain artillery, 45— Ammunition 
for field battery, 44. 

Battery- Wagon, 158. 

Beds, mortar: Weights ot, 85— 
Trunnion beds, IS^Siege mor- 
tar, 140— Coehorn, 140-1— Eprou- 
yette, 141 — Heavy sea-coast, 141. 

Base-Ring : Definition, 18. 

Bask of the Breegu : Definition 
of; 18. 

Board, Pointing, 62. 

BoRB : Definition ofl 14 ; bottom 
of, 14-15. 

BoRMANN Fuse, 121-22. 

Brass Cannon: External injury 
to, 24. • 

Breaching: Battery, best posi- 
tion for, 41; manner of, 41-2; 
time required for, 42. 

Breadth of a river ascertained, 180l 
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Buboh: DeflnittoQ ot 18— Sight, 
16 ; how used, 56 ; confitrucUoQ 
ot 16-lT ; pieces Bopplied with, 
IT. 

Bbohzb: Objections to, for can- 
non, 10; vfLiy used for fieid 
pieces, 10; kinds of bronze 
pieces used, 11. 

BuBMivo gunpowder: Quickness 
of; 94. 

BiTBSTUia OPEN gates, 181. 

BusniNO a piece, 20; metal used 
for, in bronze piecei), 20; olfject 
of; 20: all new artillery not 
boshed, 20. 

C. 

Caisson: Description of, 182-8; 
number 'with a field battery, 
44. 

Casino of powder prevented, 97. 

Caubbb: Definition oi; 11-12; 
number in a piece ascertained, 
12. 

Canistbbs, 99 : For field serrice, 
how made, 102; for siege and 
sea-coast serrice, how made, 
108— How piled, 112. 

Cannon : Bore, 14— Brass, exter- 
nal and ihtemal injuries, 24 — 
Dimensions, how regulated, 11 
— For siege train, 89— Iron, in- 
juries of; 25; preservation of, 
26-7 ; service of; how judged, 26 
—How marked, 22-8--Condemn- 
ed cannon, how marked, 28 — 
Proof of, 23-4— Kinds, 9— Length 
of, 29— Kifle cannon, 162-178. 

Carcasses, 100. 

Cabriages: Classification, 182 — 
Movable, 182; field gun, 184; 
mountain artillery, 186 ; prairie, 
186-7; limbers, 185; siege gun< 
187— Stationary, 189; barbette, 
142; casemate, 14$; columbiad, 
145-6-7;. flank-casemate, 149-^ 
—Mortar beds, 140-1— Wrought 
iron, 151-2 — ^Number in a field 
battery, 44. 

CARTBiDaB Bags : ^here filled, 
97. 

Cartbidgbs : For hot shot, 105. 

Cascable, 18. 

Casemate: Carriage, 148— Gin. 
156— Service of a gun mounted 



on casemate carriage, 206; on 
flank casemate carriage, 221. 

Chaiibbb: Definition, 14; object 
of, 34 ; form for mortars, 84 ; far 
howitzers, 80 ; gomer, 84. 

Charges : Definition, 64 — For 
breaching, 64— For double shot, 
64 — ^For field guns and howit- 
zers, 66— For fire balls, 66— For 
heavy guns, columbiads and 
howitzers, 66^Servico charge 
for heavy guns, 64 — For hotshot, 
64— Greatest charges for mor- 
tars, 66 — ^For mortars, how reg- 
ulated, 65— For ricochet firing, 
64— For shells fired from colum- 
biads and heavy guns, 117 — For 
field shells, 117 — ^For mortar 
shells, 116— For sx^herical ease 
shot, 117. 

Chasb : Definition, 18 

Chassis: For barbette carriage, 
144 — For casemate carriage, 149 
— For columbiad, 147— For flank 
casemate, 150 -For wrooghtiron 
carriage, 152. 

Checks, 188. 

CoBHOBN Mobtab: Diameter, 85 
— Weight of bed, 85 — Length oi; 
85— Length of bore, 85— Length 
of chamber, 36— Use, 87— Great- 
est charge for, 66 — Bed, deserip- 
tion of; 140— Service of; 240. 

Columbiads: Definition, 82— 
Windage, 89— Charges, 66- 
Chamber, 82— Peculiarities of, 
82— Weights of, 32-Length, 82 
— ^Natural angle of sighl^ 82— 
Gun carriage, 145 — Chassis, 147 
—Shells, charges for, 117; meth- 
od of loading, 111 — Service of 
8-in.on columbiad carriage, 211; 
of 10-in. on columbiad carriage, 
215 — Service of 10-ln. on iron 
carriage, 216; of S-in. on iron 
carriage, 219. 

Composition, for preserving iroo 
.pieces, 188; application,!^; lor 
axle trees of carriages, 18L 

CoNDBMNED caunou, how marked, 
2S; shot, how marked. 111. 

Content: Of a barrel, 178; boi, 
178; conic frustum, 177; Gam- 
er chamber, 178; spherical seg- 
ment, 178; cylinder, 178. 
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Ctlxkdbb Mill, 92. 

D. 

Day's Mabch: Of field artillery, 
176. 

DsFiLADE : Definition, 179. 

DsFTH OF Pknetbation of balls, 
159-60. 

BssoEirr of falling bodies: Law 
of, isa. 

Detachment: Formation of, 187; 
telling off, ISS; march*oi; to bat- 
tery, 183; tore5t,lS9: to change 
posts, 190; to leave the battery, 
190. 

Diaheteb: Of coehorn mortar, 
85 ; of cast iron shot, how fonnd, 
104; of shot, shells, and sphfH- 
cal case, 114; of vent, 15. 

Dimensions : Of cannon, how reg- 
ulated, 11 : of a parapet to resist 
artillery, i79. 

Dipping of the Muzzle, 84. 

DiscnABOBs: Number an iron 
gun can sustain, 42. 

Dish, of a wheel, 133. 

DiBEcnoN, how given: To guns 
and howitzers, 54; to mortars, 
60-2— At night, 58, 68— When 
wheels are not on the same 
level, 57-8. 

DiBTANOE : For firing field pieces, 
49— Ascertained by sound, 174— 
Determined by a taneent scale, 
181— Of recoil. 84— (5f ricochet 
battery from ooiect, 81-2. 

Dispabt: Definition, 12-18. 

Dolphins : Definition, 19; pieces 
furnished with, 19. 

DRiviNa OUT shot wedged in the 
bore, 22. 

Deviation of projectiles, causes 
of, 50-7. 

E. 

Elevation. Necessity for, 54— 
How given to guns and howit- 
zers, M ; to mortars, 60 ; instru- 
ments tbr, 55-6 — Angle of, for 
mortars, 70; greatest range in 
vaeuOj 70— Angle of, for ricochet 
fire, 81. 

Elevating Abo, 19. 

Embabkino Artillery and its 
stores, 184-6. 

21* 



Enfilade : Definition, 179. 
Enfilabino a work, 80-1-2— Ob- 
ject to be fired at, 80. 
Epbouvettb : Use of, 86. 
Expansion of hot shot, 104-5. 
External injury to cannon, 24. 

F. 
Facb of the piece: Definition oi^ 

14. 
Fall: Point of, 81— Angle ot 

81. 
Falling Bodies, law of descent, 

isa 

Field Artilleby: Charges for, 66 
—Kinds, 43— Tactics, 50-1-2-8. 

Field Battery: Number of 
pieces, 43-4— Battery of horse 
artillery, 44 — Composition of, on 
a war establishment, 44 — Com- 
position of mountain howitzer 
battery, 45— Ammunition, 44— 
Draught horses, 45. 

Field Gun, how mounted, 47 — 
Charges for, 66. 

Field Cabriaoes: Kinds of, 184 
— Description, 184-5. 

Field and Biege Gin, 156. 

Field Shells: Loading, 108— 
Charges, 117. 

Field-Park, quantitv of supplies 
for, 45— Carriages, 46-6. 

Filling : Mortar slicUs, 110 ; co- 
lumbiad shells. 111. 

Fire Balls: Definition, 100— 
Charges, 65 — How preserved, 
118. 

Firing: Field pieces, 48-9— Ea- 
pidity of, for mortars, 87; for 
field pieces, 49— Within point- 
blank range, rule for, 65— At 
night with guns and howitzers, 
58 ; with mortars, 68— Mode of 
facilitating firing for any civen 
distance, 58; use of reuiarKabla 
points on the ground, 5S— Klco- 
chet firing, 80— Eff"ect of firing 
upwards under a large angle, 69 
—Tables of, 73-79; 166, 169, 
170-1. 

Fixed Ammunition : Storing, 112 
—Weights of, 116. 

Flight of Projectiles: Time 
of, 159. 

Flank-Casemate, carriage, 149— 
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howiteer 



in a 



Bervico of 24-pdr. 
mounted on, 221. 

Foot, number of gallons 
cubic, 1^4. 

Foot .-oliukb, space occupied by, 
in raiik>*, 176. 

Forge, Portable, 158 — Number 
with a field battery, 44; with 
field park, 4G. 

Forces acting (p a projectile, 
54. 

FoRCB 9f gravity, 182. 

Friction Primer: Descriptl( 
124-5; advantaccc of, 125. 

FuRNArES for hot shot, 106. 

FiiZBd: Definitlim. 118 — Wooden, 
118— Paper, 120— Bormann, 121 
U. S, sea-coaat, 123 — Composi- 
tion for murtar fuzes, 119; for 
paper fuzes, 120; for heavy 



ion. 



guns, 120. 



G. 



Gins: Field and siege, 156; garri- 
son, 156; casemate, 156. 

OouBR Chamber, 54. 

Grape Shot, 99 ; weight ot, 116. 

Grates for heating shot, lOd-7. 

Gravity : Specific, 182 — ^Force of, 
1S2. 

Grease for wheels, ISl. 

Grooves for rifled cannon, 16^ 
4-5. 

Grenades, 99 — Iland and ram- 
part, 100— ITso of, 100. 

Grommets. 107. 

Guns: Definition, 28 — Lengths, 
29— Weiirhts, 29— Proof, 23-4r— 
Ranges, 78-4-5-6-7-8— Nomen- 
clature, 13, 14, 15 — Principal 
parts of, 23 — Projectiles used 
with, 29— How mounted, 29— 
Nat II nil angle of sight, 28. 

Gun Metal:' lironzc, 9, 10 -Cast 
— inm. !>, 10— Wrought iron, 9. 

Gunnkk's Implements: Level, 
18— Quadrant, 18 -How used, 
65-6. 

Gun Carriages: Field, 134; 
sieffe, 187; Ixirbctte, 142; case- 
mate, 14S; fiank-easemate, 149- 
60; mountain howitzer, 186; 
wrought iron, ir)l-2; prairie, 

■ 186-7; col umbiad, 145-6-7. 

Gonpowdek: Ingredients, 90; 
Proportions, 90— Manufacture, 



90-1-2— Qualities of; 95— Pack- 
ing, 95— Proving, 93-4— Expan- 
sive velocity and pressure, 95 — 
Hygrometric proof, 94 — Rela- 
tive quickness, 94— Preserva- 
tion and storage, 96— Transpor- 
tation, 97— Weight, 95— Gravi- 
metric density, 94 — Speciflc 
gravity of, 94. 

H. 

Hand-Cart, 156. 

Hand Slinq-Cart, 155. * 

Hausse : Pendulum, 17. 

Hay: Weight of, 177. 

Horses : Number required for a 
field battery, 45; for siege train, 
40— Power of, 1 75 — Space occa- 

{)ied by, 175— Number required 
br siege gun, 189— Weight, 175. 

Horse Artillery: Peculiar ad- 
vantages of, 46. 

Hot Bhot, 104-5— Loading with, 
105— Expansion of, 104-6. 

HowrrzsRs: Definition, 80 — 
Kinds of, and weights, 81 — 
Lengths, 80-1— Number in field 
batterv, 44; in siege train, 39— 
Chamber, form of, 80 — Advan- 
tages of, 80 — Projectiles used 
with, 80— Natural angle of sight 
of, 31— Charges for, 66— Point- 
ing, 54— Service of an 8-in. sea- 
coast, mounted on barbette car- 
riage, 208; of a lO-in. sea-coa.st, 
mounted on barbette carriage, 
204; of a 24-pdr., mounted on a 
flank-casemate carriage, 221 ; of 
an 8-in. siege, mounted on a 24- 
pdr. siege carriage, 225. 



Ice: Strength of, 179. 

Implements: Quadrant, 18; 
breech sight, 16; pendulum 
hausse, 17; gunner's perpendic- 
ular, 18; pointing stakes, 61; 
pointing wires 60; plummet, 18; 
pointinjf cojd, 61. 

Incendiary'Composition, 126. 

Injuries to Cannon, 24. 

Iron preferred to bronze, 10. 

Iron Cannon, used in land ser- 
vice, 10. 

Initial Velocity, 94, 157. 



INDEX. 



247 



J. 

JuKK Wads, 108. 

K. 
KiTOB of cascable, 18; use oi; 19. 



liAOQiTKS, for iron guns, 188. 

Length of cannon: Definition of, 
11 ; extreme len^h, 11. 

Line, of fire, 68-Of metal, 12; 
hofr directed, 55: not perma- 
nent, 57~Artiflcial line of sigfit, 
56,12. 

LiQHT Balls, 101. 

LvMBEBS : For field carriages, 185 ; 
for siege carriages, ISS. 

Loading: With hot shot, 105— 
Field%hells,108— Spherical case, 
109— Mortar shells, llO-Shella 
for columbiads and other heavy 
gonSjllL 

M. 

liAOAznras : Moisture of, how ab- 
sorbed, 97; powder stored in. 
96 ; precautions to bo observed 
when open, 97. 

BiABKiNo: Cannon, 22-^; con- 
demned shot and shell, 111; 
powder barrels, 95. 

MABcnEs: Horse-artillery, field- 
artillery, cavalry, and infantry, 
176. 

Match : Quick, 125-6 ; slow, 125. 

Metals, for artillery, 9. 

Momentum, 174. 

Mortae-Wagon, 154-5. * 

MoBTARS, 88— Advantages of; 88 
—Lengths and weights, 85— 
Kinds, 10, 11— Beds, weights of, 
B5— Platform,. 180— Form of 
lumber, 84— Length of cham- 
ber and of bore, 85-6— Kind of 
proiectlles used with, 87— Ra- 
pidity of fire of siege niortars, 

, 67— Feinting, 60-3— Greatest 
Charges for, 66 — Angles of eleva- 
tion for, 70-1 — Siege mortar 
beds. 140— Coehorn mortar bed, 
140 — Eprouvette bed, 141 — Sea- 
coast mortar bed, 141— Service 
of a 10-in. siege, 281 ; of an 8-in.- 
Biege, 288; of a Coehorn, 240; 



of a 10-in. sea-coast, 241 ; of a 
IS-in. nft)rtar, 241. 

Mountain Artillery: Dimen- 
sions and weiguts of, 81— Com- 
position of a battery, 45 — lian- 
ge.s, 74. 

Mules : Strength of, 175. 

Muzzle : Definition, 15— Sight, 18. 

N. 
Natural Angle of sight, 12. 
Neck: Definition, 13. 
Nomenclature of a piece, 18, 14, 

15. 
Ni<;iiT Firing: With guns and 

howitzers, 58-59 ; with mortars, 

68. 

O. 
Oats: Weight oI; 177. 

P. 

Pack Horses, 175. 

Parrott Guns, 166-171 : Weighta 
of, 166; diameters of bores, 166;* 
length of bores, 167 ; projectiles 
nsed with, 167 ; kind of powder 
emplovdd, 167; dimensions of 
cartridges, 167 ; how loaded, 167; 
description of sights of, 168 ; ele- 
vating screws used with, 1G8; 
kind of carriages used with, 168 ; 
—Ranges of 100-p<lr., 109; of 8- 
inch or 20O.pdr., 170 ; of82-pdr. 
siege -gun, 170; of 20-pdr., 171; 
of 10-pdr., 171; approximate 
rule for time of flight, 171 ; drift, 
169-70. 

Pendulum Hause : 17. ' 

Pendulums: Length of, 181-2. 

Penetration of balls: In masonry, 
160-; in earth, 160. 

Perpendicular, gunner's, 18. 

Piling: Balls, 111 ; Canisters,! 12; 
loaded shells, 113; powder bar- 
rels, 96 — Number of shot in a 
pile, 118. 

Platforms, 127 — Siege, 12S— Mor- 
tar, 180— Rail, 130— Ricochet, 
181. 

Plummet: For mortar service, 18, 
62— For regulating march of in- 
fantry, 184. 

Point-Blank Range, 67 — Causes 
which vary it, 68— Effect on it 
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of flrinff upward under a large 
angle, 69. 

^oiNTiNo: Quns and howitzers, 
54— Mortars, 60— Stakes, 61— 
Wires, 60— Cord, 61— Board, 62. 

PoiNToffalUSl. 

PoBT FiiuB8,124 — Compo^tion for, . 
124. 

Pbaibik Cakriaoe, 186-7. 

Pbrponderakgb: Definition, 19, 
20~Why given, 20. 

Primbbs: Friction, 124-5. 

Pbimixg Tubes, 124. 

Pbrsbbvatiox : Of cannon, 26— 
Fixed ammanition, 101— Balls, 
111— Grape and canister. 111 — 
Fire balls, 118. 

Pbojbctilrs: Solid shot, 98— 
Shell, 98— Spherical case, 98— 
Canister, 99— Grape, 99— Gre- 
nades, 99 — Carcasses, 100— Fire 
balls, 100— Light balls, 101— 
Smoke balls, 101— Hot shot, 
104-4J— Forces acting on when 
fired fVom a piece, 54— Kind 
used with field pieciss, and dis- 
tance at which they ahonld be 
empluved, 49 — Bifle projectiles, 
164^ 167. 



Q. 



18— How 



QuADBANT, gonner^a, 
used, 55-6. 

QUABTEB-SlOHTS, 16. 

Quick Match, 125-6— How set 
fire to, 126. 

B. 

Bakoes: Definition, 67— Point- 
blank, 67; British point-blank, 
67; causes which vary point- 
blank, 68; extreme range, 70; 
angle of greatest range in i;acvo, 
70 ; tables of, 78-79 ; how ascer- 
tained, 159 ; tables of, for rifled 
guns, 166, 169, 170, 171. 

Bate of Mabch of horse artil- 
lenr, cavalry, and in&ntry, 

Becoil: Definition, 84— Catise of; 
84 — AmouDt, 84 — Has no appre- 
eiable eflfect on flight of projec- 
tile, 85— Influence of position of 
axis of trunnions on, 85. 

Be-Ikfobok, 18— Band, 18. 



Besibtakce of Aib to projectiles, 
157. 

Bioochet: Dennition, 80— Object 
o^ 80— How conducted, 82— Ad- 
yantages of; 80— Nature o^ 82— 
Charges for & flattened ricochet, 
68; for (yurocOed^ 88— Tables of 
ricochet firing, 88— Pieces best 
adapted for, 82— Distance from 
oblect of ricochet battery, 81-2 
—Greatest angle of elevation for 
ricochet firing, 81. 

Bifle Cannon: Experiments at 
Fort Monroe, l7i-2-8— lA-rm- 
strong gun, 164— 8-inch field 
gun, 10, 165— 4f«inch siege gun, 
10, 165— Parrott gun, 166-171 

BlUBABES, 14. 

Bins Wads, 107. 
Bitebb: Breadth, 179-18ii 
BoLLiNO Babbels, 92. 
BopEs: Size and strength o^ 179. 

S. 

Sabotb: Difference in, for field 
service, 101-2— Arrangement for 
field guns and 12-pdr. field how- 
itzer, 101— In 24 and 82-pdr. 
field howitzer, 101— Mode of 
fastening sabots to projectiles 
for field service, 102; for heavy 
shells, 102-4$; for canisters, 103; 
for grape shot, 108. 

Sea Coast Pieces, how monnted, 
88— Number and kind required 
for seaboard forts, 88— Heavy 
sea coast mortar bed, 141-2. 

ScALiNO a piece, 22. 

Sebvige* Of a gun mounted on a 
siege carriage, 191 — Of a gun 
mounted on a barbette carriage, 
200— Of an 8-inch sea coast how- 
itzer mounted on a barbette 
carriage, 208 — Of a 10-inch sea 
coast howitzer mounted on a 
barbette carriage, 204 — Of a gun 
mounted on a casemate carri-ige, 
206— Of an 8-inch columbiad, 
mounted on a colnmblad car- 
riage, 211— Of a 10-inch colum- 
biad, mounted on a colombiad 
carriage, 215— Of a 10-inch co- 
lumbiad, mounted on an iron 
carriage, 216— Of an 8-inch co- 
lumbiad, the 82-ndr., or 42-pdr., 



IKDEZ. 



249 



or any gnu of Hke tfrelght, mount- 
ed on an iron carriage, 219— Of a 
15-inch columbiad, mounted on 
an iron carriage, 220— Of a 24- 
pdr. howitzer, mounted on a 
flank casemate carriage, 221 — 
Of on S-inch siege howitzer, 
mounted on a 24-pdr. siege 
carriage, 226— Of a 10-inch siege 
mortar, 281— Of an 8-inch siege 
mortar, 238— Of a coehorn mor- 
tar, 240— Of a 10-inch sea coast 
mortar, 241 — Of a 13-inch mor- 
tar, 241. 

Bhslls, 98; Diameters and 
ureights, 114 — Mode of comput- 
ing weight ol^ 103-4 — Quantity 
of powder to fill, 104— Strap- 
ping, 102— Loading, 108, 110— 
Kanges, 78, 79 — Condemned, 
liow marked. 111 — ^Yelocity ol^ 
167. 

Shot: Solid, 98— Hollow, 9ft— 
Bale for finding weiehts and 
diameters of cast-iron uiot, 97 — 
Condemned shot, how marked, 
111— Piling, 111— Preservation, 
111 — Forces acting on a shot, 
54— Penetration, 169— Time re- 
quired to heat, 106— Expansion 
of by heat, 104-5— Banges of, 
78, 79, 16«, 169, 170, 171— Method 
of driying out shot wedged in 
the bore, 22— Velocity, 167. 

BxOBTB of a piece : Definition, 12 
— How determined, 12— Quar- 
ter, 16. 

SxxGx Aktillebt: Kinds, 89— 
Proportions in a siege train, 89 ; 
of carriages, 89, 40; draught 
horses. 40; projectiles and am- 
munition, 40-1— Siege mortar- 
beds, 140. 

8Ln7O-0ABT: Hand, 155. 

Slow Match, 125. 

Bmokb Balls, 101. 

Bound: Velocity, 174— Distance, 
determined by, 174. 

8PK0IFI0 Gravity, 182. 

Bphkrical Cass, 98; loading, 
109. 

Bpikikg cannon, 20, 21. 

Btakes, pointing; how planted, 
61. 

Stone Mortar: Used for, 86— 



Stones how disposed, 86— Super* 

seded by, 86. 
Storing of fixed ammunition, 

112. 
Strapping Shot and shells. 102. 
8TRBN€ft:H: Of Ice, 179— Of rope, 

179. 
SwKLL of the muzzle, 18. 

T. 
Tablbb : Of charges, 66— Of ran- 

§J8, 73-79, 166, 169, 170, 171— 
f windage, 88-9— Of weights 
of projectiles, 114-116— Of mea- 
sures, 182 — Of avoirdupois 
weight, 182. 

Tactics of field-artillery, 47-8-9, 
50-1-^-3. 

Tangent Scalb, 16, IT. 

TiMX OF Flight for siege-mortars, 
72; how found, 169. 

Trajeotort, 68. 

Transportation: Of artillery by 
sea, 184-5-6— Of siege guns, 
189. 

Traverse circles, 146. 

Trunnions: Definition, 14— Use, 
19— Position in mortars, 81 — 
Beds, 188. 

True Windage: Definition, 16. 

U. • 
UirepxKXNO cannon, 21. 

V. 

VALXNOiXNins composition, 126. 

VELOorrr : Of balls, 167— Loss of 
ftrom resistance of air, 167— Of 
sound, 174— Loss of f^om wind- 
age, 88. 

Vent: Definition, 16 — Position 
and diameter, 16, 16. 

Veetioal Fire, 88. 

W. 

Wads: Grommet, 107— Jnnk, 108 
— Hay, for firing hot shot, 
107. 

Water: Weight of, 184— Allow- 
ance for a man, 177 ; for a horse, 
177. 

Weights : Guns, 29— Columbiads, 
82— Howitzers, 81— Mortars, 85 
—Projectiles, 114, 116— Parrott 
guns, 166— Of wheels for field 
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earrlAges, 154; for t\m car- 
rlaces, 154 — Pxtoportion between 
weights of shot« 108— Of cas^ 
iron shot or shell, h»w deter- 
mined, 10&-4-Of powder to fill 
a shell, how fonnd, 104-:Garried 
bj horses, 175-6~Garried by an 
u&ntry soldier, 177. 



Whsklb : Field carriage, size and 
weight, 154 — Siege carriage, size 
and weight, 154— Parts of; 183. 

Windaqk: Definition, 67— 
Amount, 88— Loss of velodty 
from, 88— Advantage of a re- 
daction of; 87. 

WiBXS, pointing, 60, 6L 



VIELE'S HAND-BOOK. 

Hand-Book for Active Service, containing Practical In- 
structions in Campaign Duties. For the use of Volun- 
teers. By Brig.-6en. Egbert L. Yiele, U. S. A. 12mo, 
cloth. $]. 

Gunnery in 18S8. 

A Treatise on Rifles, Cannon, and Sporting Arms. By 
Wm. Gresmer, C. E. 1 vol. 8vo, cloth. $8. 



Manual of Heavy Artillery. 

For the use of Volunteers. 1 vol. 12mo, red cloth. 75 
cents. 

•' Should be in the hands of every Artillerist.''— i^ T. lOuttraUd 
JTeioa. 

**Thi8 Is a concise and well-prepared Manual, adapted to the wants 
of Yolnnteers. The Instnietlon, which is of an Important nature, is 
presented In a simple and clear style, such as will be easily under- 
stood. The volume is also illustrated with explanatory cuts and 
drawings. It is a work of practice value, and one needed at the 
present time l9the Bervlce.^—JSoaton Commercial Bulletin^ 

^ An indispensable Manual for all who wish easily and accurately 
te learn the school of the Artillerist ->.y. Y, Commercial Adver^ 
User. 



AUSTRIAN INFANTRY TACTICS. 

Evolutions of the Line as practised by the Austrian In- 
fantry, and adopted in 1863. Translated by Capt. 0. 
M. Wilcox, Seventh Regiment U. S. Infantry. 1 vol 
12mo. Three large plates. Cloth. $1. 



NEW BCANUAL OF SWORD AND SABRfi 



By Colonel J. C. Exlton, TJ. S. A. Thirty plates. In pr€8t. 



Notes on Sea-Coast De£ence| 

Consisting of Sea-Coast Fortification; the Fifteen-Ineli 

Gun and Casemate Embrasures. By Gen. J. G. Bab- 

HAKD, Corps of Engineers, U. S. A. 1 roL 8vo, cloth, 

pktes. $1 60. 

"This small volume, by one of the most "«f>™Pl^Ji«?.i;^<*» |* 

inWvolurae ind & that wUl be read with great 

proat by JSmto^mfJ^d by all Interested in the art of war as a 
defensive force/— -Y. Y. Commercial. 

"It is no light compliment when we say that M^or Barnard's 
book does no discredit to the corps to which he belongs. He writes 
concisely, and with u thorough knowledge of hiasaqject. —UUMtUB 
Army and ifavy Giuette, 



STEAM FOR THE MILLION. 

A Popular Treatise on Steam and its Application to the 
Useful Arts, especially to Navigation. By J. H. Wabd, 
Commander, U. S. N. New and revised edition. 1 voL 
8vo, cloth. |1. 

**A most excellent work for the young engineer and general 
leader. Many facts relating to the management of the boiler and 
engine are set forth with a simplicity of langaage, and perfection of 
deuil, that brings the subject home to the reader. Mr. W wrd is also 
peculiarly happy in his illustrations.''— ^m«Hcaf> Enffineer. 



ffTANDINO OfiDERS OF THB 8JJV1INTU 
REGXMBNT, NATIONAL CH7ARD. 

For the Regulation and Government of the Regiment in 
the Field or in Quarters. By A. Dubtee, ColoneL 
New edition. Flexible cloth. 40 cents;. 

"This, which Ts a new edition of a popular work, cannot fail to be 
eagerly sought after, as presenting dearly and succinctly the prin- 
ciples of organization and discipline of a most favorite corps. An ap- 
propriate index ftoUitates xtferenoe to> the matter^ Uie valiwiA?V 
jfew T(»rti4r, 



TEXAS, , ' 

AND ITS LATfi MIUTART OOOUPATION 
AND BVAOUATION. 

By Capt. Edwin D. Phillips, 1st Infantry, U. S. A. 8vo, 
paper. 25 cents. 



OFFICIAL ARMT REGISTER FOR 1862. 

New edition. 8to, paper. 50 cents. 



JViautical Komtine and Stowage. 

With Short Rules in Navigation. By John McLeod Mur- 
phy and Wm. N. Jiffebs, Jr., U. S. N. 1 toL 8vo, 
cloth. |2 50. 



Mordeoai's Report. 

Military Commission to Europe in 1856 and 1856. Report 
of Major Alfred Mordecai, U. S. Ordnance Depart- 
ment. 1 vol. folio. With views and maps. $2 60. 



Delafleld's Report. 

Report on the Art of War in Europe in 1864, 1855, and 
1856. By Col. R. Delafield, Corps of Engineers, U. 
S. A. 1 vol. folio, cloth. With maps and views. 



HINTS TO COMPANY OFFICERS. 

By Capt. C. C. Andrews, 3d Regt. Minnesota Vols. 1 toL 
18mo, cloth. 60 oenta. 



Q-Tinnery Instructions. 

(Amplified for the Yolanteer Officers of the 17. S. Kavy, 
with hints to Executive and other Officers. By Lieut.- 
Gommander Edward Babbett, TJ. S. N., Instructor in 
Gunnery, Navy Yard, Brooklyn. Second edition, re- 
vised and enlarged. 1 vol. 12mo, cloth. $1 26. 

** It l8 a thorough work, treating plainly on its subject, and con- 
tains also some valuable hints to executive o£Bcers. No oflScer in 
the volunteer navy should be without a capj.^''— Boston J^ening 
TravtUtr. 

** This work, which is appropriately dedicated to the Acting Mas- 
ters and Masters' Mates of tne United States Navy, contains detailed 
and specific instructions on all points connected with the use and 
mana'wcemtint of guns of every kind in the naval service. It has full 
illnstrntions, and many of these of the most elementary character, 
especially designed for the use of volunteers in the navy. The du- 
ties of executive officers and of the division officers are so clearly set 
forth, that ' be who runs niay read ' and understand. The manual 
exercise is explicit, and rendered simple by diagrams. Forms of 
watch and quarter bills are given ; and at the close there is a table 
of ranges according to the Icind and caliber of gun, the weight of the 
ball and the charge of powder. A valuable litUe hand-book." — Phil' 
adelphia Inquirer. 

**" I have looked through Lieut Barrett^s book, and think it will 
be very valuable to the volunteer officers who are now in the naval 
service.'* ' C. K. P. E0DGEE8, 

Commanditig U. & Steam Frigate Wab4iA. 



BLEMENTART INSTRUCTION IN NAVAIi 
ORDNANCE AND QUNNERT. 

By James H. Ward, Commander XT. S. N., Author of 
" Naval Tactics," and " Steam for the Million." New 
edition, revised and enlarged. 8vo, cloth. |2. 

" It conveys an amount of information in the same space to be 
found nowhere else, and given with a clearness which renders it 
useful as well to the general as the professional inquirer.''^ — N, T. 
Eoening Post. 

"■ This volume is a standard treatise upon the subject to which it 
is devoted. It abounds in valuable information upon all the points 
bearing upon Naval Gunnery."— -y. Y. Comihercial Advertiser, 

'^The work is an exceedingly valuable one, and is opportunely 
iMaed.*'— ^s^» Journal. 



THE 

AXTTOMATON REGlllENT, 

OR 

In&ntry Soldiers* Praotioal Instmetor. 

Fop all REGIMENTAL MOVEMENTS IN THE FIELD. 
By G. Douglas Brkwbbton, U. 8. Army. Neatly pat 
up in boxes, price |I ; when aent by mail, 11 40. 

The " Automaton Eegiment ^* is a simple combination of blocks 
and coanters, so arranged and desiirnated by a carefully considered 
eontrast of colors, that it supplies the student with a perfect minia- 
ture regiment, in which the position in the battalion of each compa- 
ny, and of every offloer and man in each division, company, platoon 
and section, is clearly indicated. It snpplies the studious soldiet 
with the means whereby he can consult his '^ tactics,^* and at thd 
same time Join practiee to theory by man<Buvring a mimic regiment. 

HXADQUARTIRS, MlLFTART GOTXBKOR, ) 

Department of the South, > 

Beadfbrt, South Carolina, Oct 21st, 1862. ) 

I hereby certify that I have examined the ** Automaton Begl- 
ment,** Invented by G. Douglas Brewerton, late of the U. S. Begu&r 
Army, and now serving as a Volunteer Aid upon my military st^ 
and believe that his invention will prove a useful and valuable assist* 
snt to every student of military tactics. I take pleasure in recom- 
mending it aooordingly. B. 8 AXTON, 

Briff.'General VolurUeen, 



A System of Target Practice. 

For the use of Troops when armed with the Musket, Rifle- 
Musket, Rifle, or Carbine. Prepared, principally from 
the French, by Captain Henbt Heth, 10th Infantry, U. 
S. A. 50 cents. 

**War DEPARTHTKirr. Washington, March 1st, 1858. 
"The * System of Tarsret Practice,* prepared under direction of th6 
War Department, by Captain Henry Heth, 10th Infantry, havlnff 
been approved, is adopted for the instruction of troops when annia 
witk the musket, rifle-musket, rifle or oarbine.** 

1* 



*JHE"C. S. A." 

AND THB 

BATTLE OF BULL BUX. 

(A Letter to an English Friend.) By J. G. Babnahd, Major 
of Engineers, U. S. A., Brigadier-General, and Chief 
Engineer, Army of the Potomac. With five maps. 1 
Yol. Svo, cloth. |1 50. 

**'rhls book was begun br the author as a letter to a fHendla 
England, but as he proceeded and his MSS. increased in magnitudeL 
he changed his original plan, and the book is the result. General 
Barnard gives by far the best, most comprehensible and complete 
account of the Battle of Bull Bun we have seen. It is illastfatcd bj 
some beautifully drawn maps, prepared for the War Department by 
the topographical engineers. He demonstrates to a certainty that 
but for the causeless panic the day might not have been lost. The 
author writes with vigor and earnestness, and has contributed one 
of the most valuable records yet published of the history of tbm 
war." — Boston Commercial BuUetm. 

**A spirited and reliable view of the true characte'f of the secession 
movement, and a correct account of the Battle of Bull Bun, by a 
military man whose qualifications for the task are equalled bat by 
few persons." — Oincinnati GaaeUe, 

**The work is clearly written, and can but leave the impression 
npon every reader^s mind that it is truth. We commend it to the 

Serusal of every one who wants an intelligent, truthful^and graphic 
escrlption of the ' C. S. A.* and the Battle of Bull KxuL^—}rew 
York Observer. 



55 



Rhymed Tactics, by "Gov. 

1 vol. 18mo, paper. With portraits. 25 cents. 

** It will strike the military man, familiar with the tedious routine 
of drill, by theory, practice and memory, as a most unique and val- 
uable method of strengthening the latter, with the least mental ex- 
ertion. The author is a thorough soldier, and his abilitv as a rhyme- 
ster will be conceded by any intelligent reader." — N. T. Leader. 

" Our author deserves great credit for the ingenuity he has dls* 
played in putting into verse a manual which would at first glance 
seem to defy the most persistent efibrts of the rhymer. The book 
contains a number of illustrations, representing some of the more 
difficult positions, in the figures of which, portraits of several promi- 
nent officers of the New York Volunteers may be recognized.^ — 
Jr. Y. Timea. 



192 Bboadway, New Yore. 



Military and Naval Publications 

FROM THE PRESS OF 
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Copies of any of th4 hooks on this Catalogue sent prkk 
hy mail, on receipt of the price, t 

SOOTrS MILITARY DICTIONARY. 

Comprising Technical Definitions ; Information on Raising 
and Keeping Troops ; Actual Service, including make- 
shifts and improved materiel, and Law, Government, 
Regulation, and Administration relating to Land Forces. 
By Colonel H. L. Scott, Inspector-General U. S. A. 1 
vol., large 8vo, fully illustrated, half morocco. $5. 

" We cannot speak too mnch In legitimate praise of this work." — 
^rational Intelltgencer. 

"We cordially commend it to public favor.'"— Washinffton Globe. 

** This comprehensive and skilfully prepared work» supplies a want 
that has long been felt, and will be peculiarly valuable at thl? time 
as a book of reference."— -So«^on Commercial Bulletin. 

"The Military Dictionary is splendidly got up in every way, and 
reflects credit on the publisher. The officers of every company In 
the service should possess it"— JV. Y. Tablet. 

"The work is more properly a Military Encyclopedia, and is pro- 
flisely illustrated with engraA fngs. It appears to contain every thing 
that can be wanted in the shape of iniV)rmation by officers of all 
grades." — Philadelphia North American. 

" This book is really an Encyclopaedia, both elementary and tech- 
nical, and as such occupies a gap In military literature which has 
long been most inconveniently vacant. This book meets a present 
popular want, and will be secured not only by those embarking in 
the profession, but by a,great number of civllinns, who are deter- 
mined to follow the aescriptions, and to understand the philosophy 
of the various movements of the campaign. Indeed, no tolerably 
go«d library would be complete without Uie work."— i^. T. Times. 



THE 

AUTOMATON GOHPANT; 

OR, 

Infantry Soldiers' Practical Instructor. 

For aU COMPANY MOVEMENTS IN THE FIELD. By 
G. DoaoLAS BBEWE&Toy, U. S. A. Price in boxes, ^ 25} 
when sent by mail, ^1 95. 

THE 

AITTOMATON BATTERY; 

OB, 

Artilleristi' Practical Instructor. 

For aU MOUNTED ARTILLERY MANCEXJVRES IN THE 
HELD. By G. Douglas Brewehton, U. 3. A. Price in 
boxes, $1 ; when sent by mail, $1 40. 



mnosr fovbtbatiows. 

A Study of American Nationality, as a Fact of SciencOk By 
Capt. E. B. Huirr, Corps of Engineers, U. S. A. 1 yoL, 
6yo., doth. 

MODELS OF FORTIFICATIONS. 

YATJBAIPS PIEST SYSTEM. 

One Front and two Bastions — Scale, 20 yards to an inahp 

THE MODEBir 8TSTEH. 

One Fnntt — Scale, 20 yaids to an inch. 

PIELD-W0EK8. 

The Square Redoubt — Scale, 5 yards to an inch. 

Mr. Kimber'8 three Tolamea, vLb., Vauban'a Firet System, Tla 
Hodeni fystem, and Field-Works, will accompany the modeb. 

Price for the Set of Three, with books, $60. 



Army Officer's Pocket Oompanion. 

Principally designed for Staff Officers in the Field. Partly 
translated from the French of M. de Rouyre, Liea- 
tenant-Colonel of the French Staff Corps, with additions 
from Standard American, French, and English Authori- 
ties. By Wm p. Craighill, First Lieutenant XT. S. 
Corps of Engineers, Assistant Professor of Engineering 
at the XT. S. Military Academy, West Point. 1 toL 
18mo. Full roan. $1 50. 

** I have carefally examined Capt Cbaiohill^b Pocket Companion. 
I find it one of the very best works of tlie kind I have ever seen. 
Anv* Army or Yolanteer Officer who will make himself acquainted 
with the contents of this little book, will seldom be ignorant of IdP 
daties in camp or fleld.^ 

H. W. HALLECK, 

Major-General U.S. A, 

" I have carefkilly examined the * Manual for Staff Officers in the 
Fleld.^ It is a most inyaluable work, admirable in arrangement, 
perspicnonsly written, abounding in most useftil matters, and such a 
Dook as should be the constant pocket companion of every army 
officer, Segnlar and Yolanteer." 

G. W. CULLUM, 
Sriffadier- General Ul S. A^ 
Chief qf General JBTalleck'e Stqf, 



Halleok's International Law. 

International Law ; or, Rules Regulating the Intercourse 
of States in Peace and War. By Major-Gen. H. W. 
Halleck, Commanding the Army. 1 vol. Syo, law 
sheep. |6. 

DIOTZONART OF ALL OFFIOBRS IN THE 
UNinSD STATES ARMY, 

From 1789 to January 1st, 1868, and of the Navy and 
Marine Corps. Second edition, with a Supplement, 
bringing it down to January 1, 1860. By Col. Chas. 

^ E. Gabdmkr. 1 Tol. 12mo, cloth. |3. 



SWORD-PLAY. 

THE MILITIAMAN'S MANUAL AND S WORB- 
PLAT WITHOUT A MASTER. 

fiapier and Broad-Sword Exercises copiously Explained 
and Illustrated ; Small- Arm Light Infantry Drill of the 
United States Army ; Infantry Manual of Percussion 
Muskets ; Ck)mpany Drill of the United States Cavalry. 
By Major M. W. Berriman, engaged for the last thirty 
years in the practical instruction of Military Students. 
Second edition. 1 vol. 12mo, red cloth. $1. 

** Captain Berrfman has had thirty years^ experience in teaching 
military students, and his worlc is written in a simple, clear, and sol- 
fllerlf style. It is illustrated with twelve plates, and is one of the 
cheapest and most complete worka of the kind published in this 
country."— 3r. Y. World. 

** This work will be found very valuable to all persons seeking 
military instruction; but it recommends itself most especiallv to 
ofKcers, and those who have to use the sword or sabre. We believe 
It is the only work on the use of the sword published in this ooan- 
try."-ir. y: TabUk 



Manuat for jEngineer Troops. 

Consisting of — 

Part I. Ponton Drill. 

II. Practical Operations of a Siege. 

III. School of the Sap. 

IV. Military Mining. 

V. Construction of Batteries. 
By Captain J. C. Duane, Corps of Engineers, U. S. A. 
vol. 12mo, half morocco, with plates. $2. 

•*I have careftilly examined Capt. J. C. Duane's 'Manual for En- 
gineer Troops,' and do not hesitate to pronounce it the very best 
work on the subject of which it treats." 

H. W. HALLECK, Major-General, U. « A, 
" A work of this kind has been much needed in our military Ut- 
erature. For the army's sake, I hope the book will have a wide 
circulation among its ofij^cers."^ 

Q. B. McCLELLAN, Major-General, U. & A. 



Rifles and Bifle FraoUoe. 

An Elementary Treatise on the Theory of Rifle Firing; ex* 
plaining the causes of Inaccuracy of Firing, and the 
manner of correcting it ; with descriptions of the In- 
fantry Rifles of Europe and the United States, their 
Balls and Cartridges. By Capt. G. M. Wilcox, U. S. 
A. New edition, with engravings and cuts. Green 
cloth. $1 76. 

Washington, Jane 28th, 1859. f 

6nt:— I am instmoted to infonn yon that the War Department 
will take one thoasand copies of Wlicox^s Treatiae on ** Blfles and 
Btfle Practice," now being published by yon. 

I am, sir, very resMctfolly, yoar obedient servant, 

E. D. T0WN8END, 
AaHttarU Adjv/tant-OtntraL 
"D. Yak Nostb&itos Esq., 
Publisher, city of New York. 

** The book will be found Intensely interesting to all who are watch* 
Ing the changes in the art of war arising A-om the introduction of the 
hbw rifled arms. We reoommend to our readers to buy the book." — 
Military Gazette. 

**This book is quite original In its character. That character ia 
•ompleteness. It renders a study of most of the works on the rifle 
that have been published quite unnecessary. We cordially recom- 
mend the book.**— United Service Gaeette, Lond<n^ 



SCHOOL OF THE GUTOES. 

Designed for the use of the Militia of the TTnited States. 
Flexible cloth. 60 cents. 

"The work is carefully got up, and h lllnstrated by nnmeroos 
^nres, which make tha- positions of the guides plain to the com- 
monest understanding. Those of our sergeants who wish to be 
^posted * in their duties should procure acopy."— i9tffMfay Mercwry^ 
Philadelphia. 

**It has received high praise, and will prove of great service In 

?»Tfecting the drill of our Militia.'* ~^. Amiriean and U. 8. OoMtU^^ 
hiladaphia. 

**Thls neat hand-book of the elementary movements on which the 
art of the tactician is based, reflects great credit on CoL Le Gal, 
whose reputation is deservedly high amongHnilitary men. No sol- 
dier should be without the * School of the Guides.*^*— .y. Y, Dnev^ 



JVMan^s Sysien^ far Training 
Cavalry Horses. 

By KsNNEB Garrard, Captain Fifth Cavalry, U. S. A. 1 
vol. l2mo, cloth. Twenty-four lithographed plates. 
$1 5U. 

• • ♦ M -y^e are glad when competent men bring forward works 
liukt are intended to facilitate the formation of an effective cayalry 
force. Of this class is ' Nolan's System for Training Cavalry Horses," 
prepared for use in this country, by Captain Kenner Garrard, U. 8. 
A. Captain Nolan was distinguished in the British service for his 
knowledge of the cavalry arm, and for his general talents. As the 
work had become out of print, Captain Garrard has done well in 
reproducing it; he has added to it a chapter on Barey's Method of 
Training Horses, and another on Horse Shoeing. The volume is 
well Illustrated. It cannot be too warmly commended to general 
nae.^— Boston Dailp Evening Traveller. 

**It explains a perfectly successful method of gaining the mastery 
over the most refractory horse, and is no less adapted lor the use ol 
the rider for exercise, business, or pleasure, than of the cavalry offi- 
cer, fij the plan of the author, the time of training is greatly short- 
ened ; ue progress is so gradual that it never maklis uie horse n- 
■miable. and the successive lessons tend to the development of 
mutual love and admiration between the parties.^^^^^ F. Tribtms, 



Monroe's Company 



The Company Drill of the Infantry of the Line, together 
with the Skirmishing Brill of the Company and Bat- 
talion, after the method of Gen. Lx Louterel. And 
Bayonet Fencing. By Col. J. Monroe, 22d Begt N. 
Y. S. M. 24mo, cloth. 60 cents. 



CAVALRY : 

ITS BISTORT, MANAGEMENT, AND USES 

IN WAR. 

By J. RoEMER, late an Offices of Cavalry in the sernoe of 
the Netherlands, fl yol. 8vo. With over two hundred 
beautifully engraved illustrations. $5 00. 



BISTORT 

OF TBI 

United States Naval Academy, 

With Biographical Sketches, and the names of all the 
Saperintendents, Professors, and Graduates, to which 
is added a Record of some of the earliest Votes by Con* 
gress, of Thanks, Medals, and Swords to Naval Officers. 
By Edward Chattkoet MARflHAU., A. M. 1 yoL 12mo, 
doth, plates. $1. 

**The book before tis atbrds a pood aoeonnt of the naval school 
IhHn its first establlsbment under the auspices of Secretary Bancrofli 
with fall statements of the r^uiations, requisites for admission, 
course of study, etc It is a seasonable and useAil contribution to 
the history of education in this country."— <^. F. Jndspendent, 

"This is a most welcome yolume. AH that throws light on the 
history of our army and navy, now needs study ; and the Naval 
Academy, though really so recent, well deserves a history. Mv. 
Marshall itas depicted, in dear and graphic language, the vain stmg^ 
gle for years to give our navy, what the navy of every nation has, 
an academy to form the young officers for their important duties."—- 
IT. Y. SMorioal MagtmiM, 

'* Every naval man will find it not only a pleasant companion, but 
an invaluable book of reference. It is seldom that so much informa> 
tion is made accessible in so agreeable a. manner in so small a 
apace,''— .y. F. TkM%. 



TOTTEFS NAYAL TEXT-BOOK. 

Naval Text-Book and Dicdonary, oompUed for the use of 
the Midshipmen of the U. S. Navy. By Commander B. 
J. TorrsK, XT, S. N. Second and rerised edition. 1 
Tol. 12mo. |2 60. 

**ThiB work Is prepared ibr the Midshipmen of the United States 
Navy. It is a complete manusd of instructions as to the duties 
whldi pertain to theur office, and appears to have been prepared with 
great care, avoiding errors and inaccuracies which had crept into a 
former edition of the work, and embracing valuable additional mat- 
ter. It is a book which should be in the hands of every midshipman, 
and officers of high rank in the navy would often find U a naefiil 
aompaoion."*— JBoi^on Jowmak 



Bentan^s Ordnance and Gunnery • 

A Course of Instruction in Ordnance and Gunnery, com- 
piled for the use of the Cadets of the United States 
Military Academy. By Capt. J. G. Benton, Ordnance 
Department, late Instructor of Ordnance and Gunnery, 
IClitary Academy, West Point. Principal Assistant to 
Chief of Ordnance, U. S. A. Second edition, revised 
and enlarged. 1 vol. 8yo, half morocco, cuts. $4. 

*W6 cannot command this work too highly, both for the substance 
It ectatains, and the highly finished manner in which it has been is- 
sued iy the publisher. There is no one book within the range of 
oar nd^ltary reading and study, that contains more to recommend it 
upon tie subject of which it treats. It is as full and complete as the 
narrow compass of a single Tolume would admit, and the reputation 
of the author as a scientific and practical artillerist, is a sufiicient 

Siarantee for the correctness of his statements and deductions, flood 
e thoroughness of his labors."— .y. Y. Observer, 

"A Orbat Milttaet Work.— We have before ns a bound vol- 
nme of nearly 600 pages, which is a complete and exhaustive * Course 
of Instruction in Orcmance and Gunnery,^ as its title states, and goes 
into every department of the science, including gunpowder, projec- 
tiles, cannon, carriages, machines and implements, small arms, py- 
rotechny, science or gunnery, loading, pointing and discharging me- 
arms, different kinds of fires, effects of projectiles and employment 
of artillery. /Hiese severally form chapter heads, and give thorough 
information on the subjects on which they treat. The most valuable 
and interesting information on all the above topics, including the 
history, manufacture, and use of small arms, is here concentrated in 
compact and convenient form, making a work of rare merit and 
standard excellence. The work is abundantly and clearly iUustm- 
Ud,'"— Boston D^ofveUer. 



SIEGE AND REDUCTION OF 

Fort Pulaski, Georgia. 

Papers on Practical Engineering. No. S. OflBicial Report 
to the XJ. S. Engineer Department of the Siege and Re- 
duct^n of Fort Pulaski, Ga., February, March, and 
April, 1862. By Brig.-General Q. A. Gillmore, IT. S. 
A. Illustrated bj Maps and Views. 1 vol Svo, cloth. 
%2 60. 



* LIEBER ON eUERILLA PARTIES. 

Oaerilla Parties considered with reference to the Laws and 
Usages of War. Written at the request of Major-Gen. 
Henry W. Halleck, General-in-Chief of the Army of 
the United States. By Francis Liebeb. 12mo, paper. 
25 cents. 

HSABQITABTESS OF THB AbMT, ) 

Washington, Aug. 6, 1862. f 



Ds. Franois Liebbr: 

My Dear Doctor — ^Having heard that you have given much atten- 
tion to the usages and customs of war as practised in the present 
age, and especially t^the matter of guerilla war, I hope you may 
tod it convenient to give to the public your views on that subject. 
The rebel authorities claim the right to send men, in the garb of 
peaceful citizens, to waylay and attack our troops, to burn bridges 
»nd houses, and to destroy property and persons within our lines. 
They demand that such persons be treated as ordinary belHgerents, 
and that when captured tney have extended to them the same rights 
as other prisoners of war. They also threaten that if such persons 
be punished as marauders and spies, they will retaliate by executing 
onr prisoners of war in their possession. 

I particularly request your views on these questions. 
Very respectfully, your obedient servant, 

H. W^AIJiEGE, GeneraUn-Chief U.S. A. 



HAND-BOOK OF ARTILLERY, 

For the Service of the United States Army and Militia. 
New and revised edition. By Major Joseph Robebts, 
U. S. A. 1 vol 18mo, cloth. $1 

The following is an extract ft-om a Beport made by the committee 
appointed at a meeting of the staff of the Artillery School at Fort 
Monroe, Va., to whom the commanding officer of the school had re- 
ferred this work : 

* * * "In the opinion of your Committee, the arrangement of 
the subjects and the selection of the several questions and answers 
have been Judicious. The work is one which may be advantaareously 
used for reference by the officers, and is admirably adapted to the 
Instrnctiot) of non-commissioned officers and privates of Artillery. 

"Your Committee do, therefore, recommend that it be substituted 
as a text-book in place of * Burns^ Questions and Answers on At' 
tlllery.'" 

(Signed,) L VOGDES, Capt. \8t ArtilUry. 

(Signed,) E. O. C. ORD, Capt. M ArtiUery. 

(Signed,) J. A. H ASKIN, Bvt. Maj. and Capt 1st ArUOenh 



Hie Folltioal and Military History « 

OF THE 

CAMPAI8N OF WATERLOO. 

Translated from the French of General Babon de Jomini. 

By Capt. S. V. Benkt, U. S. Ordnance. 1 vol. 12mo, 

cloth, second edition. 75 cents. 

** Baron Jominl has the repatation of being one of the greatest mil- 
Itary historians and critics of the centary. His merits have been 
recognized by the highest military authorities in Europe, and were 
rewarded in a conspicuous manner by the greatest military power in 
Christendom. He learned the art of war in t^ school of experience, 
the best and only finishing school of the soldier. He served with 
distinction in nearly all the campaigns of Napoleon, and it was 
mainly f^om the gigantic military operations of this matchless master 
of the art that he was enabled to discover its true principles, and to 
ascertain the best means of their application in the infinity of com- 
binations which actual war presents. Jomini criticizes the details 
of Waterloo with great science, and yet in a manner that interests 
the general reader as well as the professionaL"— ^ei0 Tort WorlcU 

** The present volume is the concluding portion of his great work, 
* Yie Politique et Militaire de Napol6on,^ published in 1826. Capt 
Benet^s translation of it has been for some time before the pubucL 
and has now reached a second edition ; ^s very ably executed, anq 
forms a work which will always be inteWsting, and especially so at 
a time when military afi'airs are uppermost in the pablic mind.'— 
Philadelphia North American, 



Jtiaxiins and MnstructUms on the 

.9tt of IfVrr. 

Maxims, Advice, and Instructions on the Art of War ; or, 

A Practical Military Guide for the use of Soldiers of aU 

Arms and of all Countries. Translated from the 

French by Captain Lendy, Director of the Practical 

Military College, late of the French Staff, &c., &c. 1 

vol. 18mo, cloth. 75 cents. 

" A book of maxims, that is not as diy as a cask of ' remainder blA" 
enit,^ is a novelty in literature. The little volume before us is an 
exception to the general rule. It presents the sus^estion of conmion 
sense in military aflGnirs, with a certain brilliancy and point One 
may read it prrely or entertainment, and not be disappointed. At 
the same time, it is full of practical instructions of great value. 
When found in the pocket of an officer of volunteers, it will be the 
light book in the right place.*'— ^. K TriJbwne, 



Siege of Bomaxsund (1854). 

Journals of Operations of the Artillery and Engiueera. 
Pablished by permission of the Minister of War. Illus- 
trated by maps and plans. Translated from the French 
by an Army Officer. 1 vol. 12mo, cloth. 15 cents. 



Ihiropean Ordnance and Iron-Clad 

Defenses, 

With some account of the American Practice, embracing 
the Fabrication and Test of Heavy Guns ; Projectiles 
and Rifling ; the Manufacture and Test of Armor, from 
official data, with a detailed account of English experi- 
ments ; the principles, structure, and classification of 
Iron-Clad Vessels ; Jtf arine Steam Machinery, &c. By 
Alex. L. Holley, B. P., author of "American and 
European Railway Practice,'* &c. 1 vol 8vo, cloth. 
With 260 illustrations. Jn press. 



HOLLET'S RAIL WAT PRAOTIOB. 

American and European Railway Practice, in the Economi- 
cal Generation of Steam, including the materials and 
construction of Coal-burning Boilers, Combustion, the 
Variable Blast, Vaporization, Circulation, Superheat- 
ing, Supplying and Heating Feed- water, &c., and the 
adaptation of Wood and Coke-burning Engines to Coal- 
burning ; and in Permanent Way, including Road-bed, 
Sle«»pers, Rails, Joint Fastenings, Street Railways, &c., 
J &c. By Alexander L. Holley, B. P. With 11 litho- 
graphed plates. 1 ToL folio, cloth. $10. 



Mi€9Mns and Practical J¥otes on 

Steafn^ - 

The Steam Engine, Propellers, &c., &c., for Young Marine 
Engineers, Students, and others. By the late W. R. 
King, U. S. N. Revised by Chief-Engineer J. W. King, 
U, S. N. Third edition, enlarged. 8vo, cloth. $2 00. 

"This Is a new edition of a Talnable work of the late W. B. King; 
XT. B. N. It contains lessons and practical notes on Steam and the 
Bteam Engine, Propellers, Ac It is calculated to be of great use to 
young marine engineers, students, and others. The text is illustra- 
ted and explained by numerous diagrams and representations of 
machinery. This new edition has been revised and enlarged by 
Chief Engineer J. W. King, U. 8. N., brother to the deceased author 
of the work."— JSIo«to» Daily Advertiser, 

^'This is one of the best, because eminently plain and practical, 
treatises on the Bteam Engine ever publi^ed."— PAi/acfeZpAia 
Fre98. 

** Its re-pnblication at this time, when so many yonng men are 
entering the service as naval endneers, is most opportune. Each 
of them ought to have a copy."— PMa(2e(pAto Bvwung BuUitin. 



MANUAL OF INTERNAL RT7LES AND 
REGULATIONS FOR MEN-OF-WAR. 

By Commodore U. P. Levy, TJ. S. N., late Flag-Officer 

commanding U. S. Naval Force In the Mediterranean, 

&c. Third edition, revised and enlarged. With Rules 

and Regulations for the Engineer Department By A. 

C. Stimers, Chief-Engineer U. S. N. Flexible blue 

cloth. 50 cents. 

** Among the professional publications for which we are indebted 
to the war, we willingly give a prominent place to thi» useful little 
Manual of Bules and Bcgulatinns to be observed on board of ships 
of war. Its authorship is a sufficient guarantee for its accuracy and 
practical value ; and as a guide to young ofQcers in providing for the 
discipline, police, and sanitary government of the vessels under their 
command, we know of nothing superior."— i\^ Y. Merald, 

" Should be in the hands of every naval officer, of whatever nade, 
and will not come amiss to any intelligent mariner."— J?o«<aw 2Va«- 
sUer. 

" A work which will prove of great utility, in both the naval fl«r- 
vlee and the mercantile marine."— JSo^^^ntore Americans 



THE ASTHLEBIST'S MAinTAL. 

Compiled from yarious soarces, and adapted to the service 
of the United States. Profusely illustrated with wood- 
cuts and engravings on stone. Second edition, revised 
and corrected, with valuable additions. Bj 

Gen. John Gibbon, IT. S. A. 1 vol. 8vo, half roan, $5 ; 
half russia, $6. 



AMEBioAN Tvrrr.rrAjiY BBioaES, 

With India-Rubber and Galvanized Iron Pontons and 
Trestle Supporters, prepared for the use of the Armiei 
of the United States. Bj Brig.-Gen. Gko. W. Culluic, 
Major Corps of Engineers, U. S. A., Chief of the Staff 
of Major-Gten. Halleck. Second edition, with notes and 
two additional chapters. 1 vol. 8to, with pUtes. 
$3 50. 

JVew Bayonet Exercise. 

A New Manual of the Bayonet, for the Army and MUitia 
of the United States. By Colonel J. C. Kelton, U. S. 
A. With thirty beautifully-engraved plates. Red 
cloth. |1 75. 

This Manual was prepared for the use of the Coips of Oadeta, 
and has been introdaced at the Military Academy with satisfactory 
results. It Is simply the theory of the attack and defence of tho 
Bword applied to the bayonet, on the authority of men skilled in the 
use of arms. 

The Manual contains practical lessons in Fencing, and prescribes 
the defence agtiinst Gayalry, and the maimer of conducting a contest 
with a Swordsman. 

" This work merits a favorable reception at the hands of all mil- 
itary men. It contains all the Instruction necessary to enable an 
officer to drill his men in the use of this weapon. Tne introduction 
of the sabre bayonet in our army, renders a knowledge of the exev> 
else more imperative."— .y. Y, 2VmM. 



BLZSMENTS OF 

Military Art and History. 

Comprising tbe History of the Tactics of the separate 
Arms, tbe CombinatioQ of the Arms, and the minor 
operations of war. By Edwabd de la Barre Dupabcq, 
Captain of Engineers, and Professor of the Military Art 
in the Imperial School of Saint Cyr. Translated by 
Brig.-Gen. George W. Cullum, U. S. A., Chief of the 
Staff of Major-General H. W. HaUeck, U. S. A. 1 vol 
8vo, cloth. $4. 



BENET'S MILITARY LAW. 

A Treatise on Military Law and the Practice of Courts- 
Martial. By Capt. S. Y. Bemet, Ordnance Department, 
U. S. A., lat>e Assistant Professor of Ethics, Law, &c., 
Military Academy, West Point. Adopted as the Text- 
Book at the MHitary Academy, West Point. 1 toL 
8to, law sheep. |8. 

Judge Adtocatx Oekisral^s Offiox, ) 
October 18, 1862. f 

* * * So far as I have been enabled to examine this volnme, it 
seems to me carefkillj and accurately prepared, and I am satisfied 
that yon have rendered an acceptable service to the army and the 
country by its pablication at this moment. In conaeqaence of the 
^gantic proportions so suddenly assumed by tbe military operations 
of the Government, there have been necessarily called into the field, 
from civil life, a vast number of ofiicers, unacquainted from their 

{>revious studies and pursuits, both with the principles of milituy 
aw and with the course of Judicial proceediugs under it To aU. 
such, this treatise will prove an ea^iily accessible storehonse of 
knowledge, which it Is equally the duty of the soldier in command 
to acquire, as it is to learn to draw his sword against the common 
enemy. The military spirit of our people now being thoroughly 
aroused, added to a growing conviction tnat in future we may havo 
to depend quite as much upon the bayonet as upon the ballot box for 
the preservation «f our institutions, cannot fall to secure to this work 
an extended and earnest appreciation. In bringing the results of 
legislation and of decisions upon the questions down to so recent a 
period, the author has added greatly to the interest and usefulness 
of the Yolnme. Very respectfully, your obedient servant, 

J. HOLT. 



[5y authority.} 
CASEY'S 

NEW INFANTRY TACTICS, 

For the Instruction, Exercise, and Manoeuvres of the Sol- 
dier, a Companj, Line of Skirmishers, Battalion, Bri- 
gade, or Corps d^ArmSe. By Brig.-Gen. Sixas Gasst, 
U. S. A. 8 Yols. 24mo. Lithographed plates. $2 60. 

Vol. L— School of the Soldier; School of the Company; 

Instruction for Skirmishers. 
Vol II.^-School of the Battalion. 
Vol. IIX. — ^Evolutions of a Brigade ; Evolutions of a 

Corps d*Arm4e. 

Wab DxPABTin»T, WasUDgton, August U, 1802. 

The ^stem of Infantry Tactics prepared by Brig.-Gen. Silas 
Casey, U. 8. A., luiTlng been approved by the President, Is adopted 
for the instruction of the Imantry of the Armies of the United 
States, whether Begular, Yolunteer, or Militia, witii the following 
modifications, viz. : 

Firsts That portion which requires that two companies shall be 
permanently detached from the battalion as skirmishers, will be 
finspended. ^ 

Second^ In Title First, Article First, the following will be substi- 
tuted for Paragraph 6, viz. : 

** A regiment is composed of ten companies, which will be habit- 
ually posted from right to left in the foUowiuK order ; first, sixth, 
fourth, ninth, third, eighth, fifth, tenth, seventh, second, according 
to the nmk of Captain.^ EDWIN M. 8TAKT0N, 

Secretary of War. 



Treatise on the Camp and March. 

With which is connected the Construction of Field Works 
and Military Bridges ; with an Appendix of Artillery 
Ranges, &c. For the use of Volunteers and Militia in 
the United States. By Captain Henbt D. Grajton, 17* 
8. A. 1 vol. 12ino, cloth. 75 cents. 



SCREW PROPULSION. 

Notes on Screw Propulsion, its Rise and History. By 
Capt. W. H. Walkeb, XJ. S. N. 1 voL 8vo, cloth. I5 
cents. 

* * »^ W^5®' thoronehly demonstrating the efficiency of the 

be attended to in order to secure an efficient mun^^f ^oiT o«^ 
eulogizes throughout the readiness of the Bri Sh AdSmS fe St 
every novelty calculated to give satisfactory resulte * ?7 CoS- 
mander A\alker-s book contains an immense amount of condS 

fS^VS^ ^*> *°^ rf '^K^'^? «^ Infermation recorded, fSllyprSvw 
that the various points bearing upon it have been well consider^ 
previously to expressing an opinion."-Z<m<f<>» MiJ^^^T^ 

gUi^V^ ^^°^^ ^^^^ ^^^® it In his library.*'— America* Bn- 

•M Treatise on Ordnance and 
JVkBvat Gunnery. 

Compiled and arranged as a Text-Book for the XJ. S. Naval 
Academy. By Lieut.-Commander Edward Simpson, 
V. S. N. Second edition, revised and enlarged. 1 vol. 
8vo, plates and cuts, half morocco. |4. 

BmsAv or Oxdnakce and Htdkogbapht, } 

July »th, 1869. f 

^^?^'*~t. * * "^^ Secretary of the Nayy approves of the use of 
this work M a text-book for the Academy. • * * 
BespectftiUy, your obedient servant, 

-n * /. c T, ^•^- INGRAHAM, Chief qf Bureau. 

Capt G. S. Blaks, 

Superintendent of Naval Academy, Annapolis, Md. 

"It is scarcely necessary for us to say that a work prepared by a 
wnter so practically conversant with all the subjects of^hich ho 
treats, and who has such a reputation for scientific ability, cannot 
an to take at once a high place among the text-books of our naval 
service. It hes been approved by the Secretary of the Navy, and 
wUl henceforth be one of the stAndard authorities on all matten 
connected with Naval Gunnery."--JV: T. Herald. 

« Originalljr designed as a text-book, It is now enlarged, and so far 
modified in its plan as to make it an invaluable hand-book for the 
naval officer. It is comprehensive— preserving the cream of many 
or the best books on ordnance and naval gunnery, and is printed aad 
lUustrated m the most admirable manner."— J^. T. World 



NAVAL LIGHT ARTILLERY. 

Instruction for Naval Light Artillery, afloat and ashore, 
prepared and arranged for the U. S. Naval Academy. 
By Lieut. W. H. Parkeb, U. S. N. Second edition, 
revised by Lieut. S. B. Lucx, TJ. S. N., Assistant In- 
structor of Gunnery and Tactics at the United States 
Naval Academy. 1 vol. 8vo, cloth, with 22 plates. 
$1 50. 

'*Tho service for which this Is the text-book of instmction, is of 
special importance in the present war. The use of light boat-pieces 
is constant and important, and young officers are frequently ooliged 
to leave their boata^ take their pieces ashore, and manoeuvre them 
as field artillery. Not unfrequentlVt iiJso, they are incorporated, 
when ashore, with troops, and must handle their guns like the artil- 
lery soldiers of a battery. *The Exercise of the Howitzer Afloat* 
was prepared and arranged by Captain Dahlffren, whose name gives 
idditional sanction and value to the book. A Manual for the Sword 
and Pistol is also given. The plates are numerous and exceedingly 
clear, and the whole typography ejicelieuV^-^Fhiladelphia In- 
quirer, 



BVOLUTIONS OF FIELD BATTERIES OF 

ARTILLERY. 

Translated from the French, and arranged for the Army 
and Militia of the United States. By Gen. Robebt 
Anderson, U. S. A. Published by order of the War 
Department. 1 vol. cloth, 82 plates. $1. 

Wab Dxpastxbnt, Nov. 2d, 1859. 

The System of "Evolutions of- Field Batteries^ translated from 
the French, and arranged for the service of the United States, by 
T^OT Robert Anderson, of the 1st Regiment of Artillery, having 
been approved by the President, is published for the information 
and government of the army. 

All Evolutions of Field Batteries not embraced in this system, 
•re prohibited, and those herein prescribed will be strictly observed. 

J. B. FLOYD, Secretary of War, 

"This system hsvingbeen adopted by the War Department, is 
to the artillerist what Hardee's Tactics is to the in&ntry soldier; 
the want of a work like this has been seriously felt, and will !>• 
Mgerly weleomedL"— X<miM7i^^ t/bwmoA 



